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THE CHARACTER TABLES OF CENTRALIZERS IN WEYL GROUPS OF Eq, Ej, F4, 

G2 

SHOUCHUAN ZHANG, PENG WANG, JING CHENG, HUI YANG 



Abstract. To classify the finite dimensional pointed Hopf algebras with Weyl group G of Bg, E^, i<4, 
G2, we obtain the representatives of conjugacy classes of G and all character tables of centralizers of these 
representatives by means of software GAP. 
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0. Introduction 

This article is to contribute to the classification of finite-dimensional complex pointed Hopf algebras with 
Weyl groups of Eq, Ei, F4, G2- Many papers are about the classification of finite dimensional pointed 
Hopf algebras, for example, [XS98l [XS02l RSOOl RSOSl lHi06l IAHS081 RG031 IXFZl RZOTl [G?00l WWJi RfM 
EFOTllZZCllZC] . 

In these research ones need the centralizers and character tables of groups. In this paper we obtain the 
representatives of conjugacy classes of Weyl groups of Eq, E^, F4, G2 and all character tables of centralizers 



^f-\ ■ of these representatives by means of software GAP. 

00 By the Cartan-Killing classification of simple Lie algebras over complex field the Weyl groups to be 

considered are W{Ai),{l > 1); WiBi),{l > 2); W{Ci),{l > 2); W{Di),{l > 4); W{Ei),{8 > / > 6); 

WiFi),{l = A);W{Gi),{l = 2). 

Ci It is otherwise desirable to do this in view of the importance of Weyl groups in the theories of Lie 
00 

o 






groups. Lie algebras and algebraic groups. For example, the irreducible representations of Weyl groups were 

obtained by Frobenius, Schur and Young. The conjugace classes of W{F4) were obtained by Wall [Wa63| and 

• ^H .its character tables were obtained by Kondo |Ko65| . The conjugace classes and character tables of W{Eq), 

rS [ W{Ey) and W{Es) were obtained by Frame [Fr51| . Carter gave a unified description of the conjugace classes 

d ' of Weyl groups of simple Lie algebras [Ca72| . 

1. Program 

By using the following program in GAP, we obtain the representatives of conjugacy classes of Weyl groups 
of Eq and all character tables of centralizers of these representatives. 
gap> L:=SimpleLieAlgebra("E",6,Rationals);; 
gap> R:=RootSystem(L);; 
gap> W:=WeylGroup(R);Display(Order(W)); 
gap > ccl:=ConjugacyClasses(W);; 
gap> q:=NrConjugacyClasses(W);; Display (q); 
gap> for i in [l..q] do 

> r:=Order(Representative(ccl[i]));Display(r);; 

> od; gap 

> sl:=Representative(ccl[l]);;cenl:=Centralizer(W,sl);; 
gap> cll:=ConjugacyClasses(cenl); 
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gap> sl:=Represeiitative(ccl[2]);;cenl:=Ccntralizer(W,sl);; 

gap> cl2:=ConjugacyClasses(cenl); 

gap> sl:=Represeiitative(ccl[3]);;cenl:=Ccntralizcr(W,sl);; 

gap > cl3 : = Conj ugacy Classes (cen 1 ) ; 

gap> sl:=Represeiitative(ccl[4]);;cenl:=Centralizer(W,sl);; 

gap > cl4 : = Conj ugacy Classes (cen 1 ) ; 

gap> sl:=Representative(ccl[5]);;cenl:=Ccntralizer(W,sl);; 

gap> cl5:=ConjugacyClasses(cenl); 

gap> sl:=Representative(ccl[6]);;cenl:=Ccntralizer(W,sl);; 

gap> cl6:=ConjugacyClasses(cenl); 

gap> sl:=Representative(ccl[7]);;cenl:=:Ccntralizer(W,sl);; 

gap> cl7:=ConjugacyClasses(cenl); 

gap> sl:=Representative(ccl[8]);;cenl:=Ccntralizer(W,sl);; 

gap > cl8 : = Conj ugacy Classes (cen 1 ) ; 

gap> sl:=Representative(ccl[9]);;cenl:=Centralizer(W,sl);; 

gap> cl9:=ConjugacyClasses(cenl); 

gap> sl:=Representative(ccl[10]);;cenl:=Centralizer(W,sl);; 

gap> cllO:=ConjugacyClasses(cenl); 

gap> sl:=Representative(ccl[ll]);;cenl:=Centralizer(W,sl);; 

gap> clll:=ConjugacyClasses(cenl); 

gap> sl:=Representative(ccl[12]);;cenl:=Centralizer(W,sl);; 

gap> cl2:=ConjugacyClasses(cenl); 

gap> sl:=Representative(ccl[13]);;cenl:=Centralizer(W,sl);; 

gap> cll3:=ConjugacyClasses(cenl); 

gap> sl:=Representative(ccl[14]);;cenl:=Centralizer(W,sl);; 

gap> cll4:=ConjugacyClasses(cenl); 

gap> sl:=Representative(ccl[15]);;cenl:=:Centralizer(W,sl);; 

gap> cll5:=ConjugacyClasses(cenl); 

gap> sl:=Representative(ccl[16]);;cenl:=Centralizer(W,sl);; 

gap> cll6:=ConjugacyClasses(cenl); 

gap> sl:=Representative(ccl[17]);;cenl:=Centralizer(W,sl);; 

gap> cll7:=ConjugacyClasses(cenl); 

gap> sl:=Representative(ccl[18]);;cenl:=Centralizer(W,sl);; 

gap> cll8:=ConjugacyClasses(cenl); 

gap> sl:=Representative(ccl[19]);;cenl:=Centralizer(W,sl);; 

gap> cll9:=ConjugacyClasses(cenl); 

gap> sl:=Representative(ccl[20]);;cenl:=:Centralizer(W,sl);; 

gap> cl20:=ConjugacyClasses(cenl); 

gap> sl:=Representative(ccl[21]);;cenl:=Centralizer(W,sl);; 

gap> cl21:=ConjugacyClasses(cenl); 

gap> sl:=Representative(ccl[22]);;cenl:=Centralizer(W,sl);; 

gap> cl22:=ConjugacyClasses(cenl); 

gap> sl:=Representative(ccl[23]);;cenl:=Centralizer(W,sl);; 

gap> cl23:=ConjugacyClasses(cenl); 

gap> sl:=Representative(ccl[24]);;cenl:=Centralizer(W,sl);; 
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> cl24:=ConjugacyClasses(cenl); 

gap> sl:=Representative(ccl[25]);;cenl:=Ceiitralizer(W,sl); 
gap> cl25:=ConjugacyClasses(ceiil); 
gap> for i in [l..q] do 

> s:=Representative(ccl[i]);;cen:=Centralizer(W,s);; 

> char:=CharactcrTablc(ccn);;Display (cen);Display(char); 

> od; 

The programs for Weyl groups of Ej, Es, F4 and G2 are similar. 
It is similar to Eq about E^, ^4,6*2. 



2. Ee 

In this section G denotes the Weyl group W{Eq) of Eq. It is clear that G is a sub-group of general linear 
group GL(6,C), where C denotes the complex field. 

The generators of G are: 
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Remark: The top row of the table above should fill the representatives si, S2, • • • , S25 of conjugacy classes of 
G"^ — G. Considering the width of the table we omit them, wc omit the top rows in the following character 



tables for the same reason. We write 10, 20 
The generators of G*^ are: 
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A 


-A 


-1 


-1 


A 


A 


-A 


-A 


-1 




-1 




xT' 






-A 


A 


A 


-A 




-1 


-A 


A 


-1 




-A 


A 


A 


-A 


-1 


-1 


-1 




xT' 






A 


-A 


-A 


A 




-1 


A 


-A 


-1 




A 


-A 


-A 


A 


-1 


-1 


-1 




xf^ 


2 




-2 




_2 








2 


2 


2 
















-2 


-2 


x^"^ 


2 




2 




2 








-2 


-2 


2 
















-2 


-2 


xT' 


2 




B 




-B 








-B 


B 


-2 
















2 


-2 


xT' 


2 




-B 




B 








B 


-B 


-2 
















2 


-2 



where A = E(4) = ER(-l) = i, B = 2*E(4) = 2*ER(-1) = 2i. 
The generators of G"-' arc: 



/ 1 





^ 


\ 


/ -1 1 \ 




/ 1 1 - 


-1 


\ 




1-1 


1 







10 




2 0- 


-1 







10 










10 




2 1- 


-2 







0-110 


1 







10 




3 0- 


-2 










1 







10 




2 0- 


-2 1 







V 


1 


-1 . 


/ 


iy 1 y^ 




iy 1 - 


-1 


1/ 




/ 1 





^ 


\ 


/ 1 \ 




/-111 


-1 


\ 


10 1-1 










10 




1 1 


-1 


-1 


2 10-1 










10 




2 1 


-2 





3 0-1 








7 


10 


1 


2 1 


-2 


-1 


2 


-1 







1 




1 1 


-1 


-1 


V 1 





-1 . 


/ 


iy 1 -1 / 




iy 1 


-1 


/ 


/ 1 


-1 


\ 








110 


-1 











111-1 


-1 











2 10 


-2 











2 


-1 











V 1 


-1 


1/ 

















The representatives of conjugacy classes of G" 



SHOUCHUAN ZHANG, PENG WANG, JING CHENG, HUI YANG 





/ 1 





\ 


/ -1 


10 \ 


/ -1 1 \ 







1 





-10 2-10 


-10 2-100 










10 


-212-10 


-10 2 0-10 










10 0' 


-303-10 


-2-13 -10 










10 


-2 2 -1 


-2020-10 




\o 





1/ 


iy -1 1 -1 / 


V -1 1 -11/ 


/ -1 





10 


\ 


/ -1 1 


\/-101 00\ 


-1 





2-100 




-111-10 1 


-111-10 1 


-1 





2 0-10 




-212-100 


-212-100 


-2 


-1 


3 0-10 


' 


-312-101 


-312-101 


-2 





2 0-10 




-211-110 


-211-110 


V -1 





10 0- 


^ / 


i^ -1 1 -1 1 


/\-110 00/ 


/ -1 





1 \ 


/-I 01 oo\/ 


-10 10 \ 


-1 


1 


1-10 1 


-111-10 1 


-111 -10 


-1 


1 


1-110 


-111-110 


-2 12-1 


-2 


1 


1-111 ' 


-211-111 ' 


-3 12 -10 ' 


-2 


1 


1-110 


-211-110 


-2 2 -10 


V -1 





1 -1 1 o/ 


V-110 00/\ 


-10 1 -11/ 


/ -1 





1 \ 


/ -1 1 \ 


/ -1 1 \ 


-1 


1 


10-10 


1-110 


1-110 


-1 





2 0-10 


10 


10 


-2 





2 1-20 ' 


0-11010' 


0-11010 


-2 





2 0-10 


10 


10 


V -1 





10-11/ 


V 1/ 


V 1-1/ 


/ -1 





1 \ 


/ -1 10 \ 


/ -1 1 \ 








10-11 


10-11 


10 








10 


10 


10 





-1 


11-11 


-111-11 


10 ' 





-1 


11-10 


-111-10 


10 


V 


-1 


10 0/ 


V 1-10/ 


V 1/ 


/ -1 


1 


1-1 \ 


/ -1 1 1 -1 


\ / -1 1 1 -1 \ 


-1 





2-100 


-10 2-10 


-111-10 1 


-2 


1 


2-100 


-212-10 


-212-100 


-3 





3-100 


-303-10 


-312-101 


-2 





2 0-10 


-2 2 -1 


-211-110 


V -1 





1 -11/ 


V -1 1 0-1 


/ V -1 1 -1 1 / 


/ -1 




1 -1 \ 


/ -1 1 1 -1 \ 


/ -1 1 1 -1 \ 


-1 




1-10 1 


-111 -10 


11-1-11 


-2 




2-100 


-2 12-1 


2 1-200 


-3 




2-101 ' 


-3 12 -10 ' 


2 1-2-11 ' 


-2 




1-110 


-2 2 -10 


11-1-10 


V 


-1 




0/ 


V -1 


1 -11/ 


V 1-1 / 
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/-111 






1 1 

2 1 






V 



2 1 
1 1 
1 



/ -1 1 
-10 2 

-2 1 2 



-1 
-1 
-2 
-2 
-1 





-1 
-1 



\ 

-1 1 



-1 1 

-1 

-1 0; 

\ 



(I 






Vo 




1 
1 

-1 1 








-1 1 



1 

1 





o\ 






1/ 



(I 






vo 




1 
1 

-1 1 








-1 1 



1 

1 

1 



\ 









-1/ 



-3 3-1 
-2020 



-1 



V -1 1 -11/ 
The character table of G" 



















10 




















20 












x'i' 




1111 


1 ] 


L ] 






























1 








xf' 




-1 - 


1 1 -1 


1 ] 


L - 




-1 






-1 


-1 




-1 


-1 






-1 






-1 


-1 






xf 




-1111 


1 


1 - 




-1 




-1 


-1 






-1 






-1 


-1 




-1 


-1 






-1 


xr' 




-1 - 


1 1 1 


-1 - 


1 ] 




-1 






-1 




-1 


-1 


-1 




-1 






-1 


1 


-1 






xr' 




-111-1 


-1 ] 


L ] 




-1 




-1 


-1 


-1 


-1 


-1 














1 






-1 


xr^ 




1 


1 1 1 


-1 ] 


- 








-1 






-1 




-1 






-1 






-1 


-1 




-1 


x'P 




111-1 


-1 - 


1 - 












-1 


-1 








-1 


-1 




-1 


-1 








AS) 
X3 




1 - 


1 1 -1 


1 - 


1 ] 








-1 




-1 






-1 




-1 






-1 


1 


-1 




-1 


X3 


2 


. ] 


L -1 . 


. 


1 ] 


















-2 


2 


2 


-2 


2 


2 


_2 


_2 


2 




xf^ 


2 


. 


1 -1 . 




L ] 


















2 


2 


-2 


-2 


2 


-2 


-2 


2 


2 




xf^ 


2 


. ] 


L -1 . 




L - 


















-2 


2 


-2 


2 


2 


_2 


2 


_2 


2 




xf^ 


2 


. 


1 -1 . 


. 


1 - 


















2 


2 


2 


2 


2 


2 


2 


2 


2 




xf^ 


2 


2 


-2 . 








-2 


2 




2 






-2 




-2 






2 








-2 




xt' 


2 


_2 


-2 . 








2 


2 




-2 






2 




-2 






2 








-2 




xf^ 


3 






-1 












-1 


-1 




-1 




-1 


-1 




-1 


3 


-3 


-3 


3 


-1 


xf^ 


3 


-1 


-1 








-1 




-1 






-1 






-1 


-1 




-1 


3 


-3 


-3 


3 




xf^ 


3 




-1 


-1 










-1 


-1 






-1 


-1 


-1 






-1 


-3 


-3 


3 


3 




xf^ 


3 


-1 










-1 








-1 


-1 




-1 


-1 






-1 


-3 


-3 


3 


3 


-1 


xf^ 


3 




-1 














-1 




-1 


-1 




-1 




-1 


-1 


-3 


3 


-3 


3 


-1 


xf^ 


3 


-1 




-1 






-1 




-1 




-1 








-1 




-1 


-1 


-3 


3 


-3 


3 




xf^ 


3 
















-1 


-1 


-1 


-1 


-1 


-1 


-1 


-1 


-1 


-1 


3 


3 


3 


3 




xf^ 


3 


-1 


-1 


-1 






-1 














-1 


-1 


-1 


-1 


-1 


3 


3 


3 


3 


-1 


xf^ 


4 




2 . 










-2 














-4 














-4 




xf^ 


6 


2 










-2 






-2 






2 




2 






-2 








-6 




xf^ 


6 


_2 










2 






2 






-2 




2 






-2 








-6 





The generators of G** are: 



10 



SHOUCHUAN ZHANG, PENG WANG, JING CHENG, HUI YANG 



/ 



-1 1 1 

1 1 

2 1 
2 1 
1 1 
1 








V 
/ 1 
10 1-1 

2 10-1 

3 0-1 

2 

V 1 
The representat: 

/I 



-2 
-1 
-1 









-1 







-11' 

-10 

0, 

\ / 1 1 

1 1 

1 2 










10 
10 



-1 0\/-101000\/l 

-1-11 10 

-2 00 001000 

10 

10 

J \ 00001/ yo 

/ 1 1 -1 \ 

-2 1 

-2 1 

-3 2 

-2 1 

V 1 -1 1 -1 / 
^acy classes of G"* are: 
/^-lOlO \ f -1 
-1 
-1 



1 



-1 \ 
-10 








1 



-2 

-2 

-2 1 

-10 1/ 










1 2 
2 



ives of conjugacy 
\ ' 



V 



10 0' -2 

10 -2 

V00000 1/\ 
/ -1 1 \ 

-111-10 1 

-111-110 

-211-111 

-211-110 

V -1 1 -1 1 y V 

/ -1 1 \ 

-111 -10 

-2 12-1 

-3 12 -10 

-2 2 -10 

-10 1 -1 1 J \ 



1 

2 -1 
2 

1 3 
2 - 
1 

-1 1 







-1 
-1 
-1 










V 





10 -1 y 

-10 1 \ 

-111-11-1 

-212-10 
-312-11-1 
-211-11 

-110 y 

/-I 010 \ f -1 
-1 



-1 
-2 
-3 

-2 
-1 
-1 
-1 
-1 
-2 
-2 

V-1 



1 

1 1 
1 2 
1 2 
1 1 
1 





-1 
-1 
-1 



-1 1 
-1 1 



10 



1 1 

1 1 

1 1 

1 1 



-1 1 
-1 1 
-1 2 
-1 1 



10 



0\ 

1 



1 


0/ 
\ 

-1 



-1 


/ 



1 \ 



-1 
10-11 
10 
-111-11 
-111-10 
-110 



V 

/ -1 1 1 -1 

-10 2-1 
-2 12-1 
-3 3-1 
-2020 










0/ V 

\ ' 




1110-10 

-10 2 0-10 

-2021-20' 

-2020-10 

-1 1 -1 1 / V 

^-10100 o\/ 

10 0-1 

10 

-111 -1 

-111-1 

1-1 y 



-1 1 









1 

/-I 1 1 - 

111- 

2 12- 

3 12- 
2 11- 







-1 



V -1 1 -1 y V -1 1 



1 \ 

1 1 

1 

1 1 

1 1 

1 1 



V 









1 1 
-1 1 

-2 1 





-1 




1 
1 
1 




\ 











1 



1 1 



y V 



-1 1 






-1 
-1 
-1 
-1 
-1 





\ 







1 

1/ 

\ 

1 -1 





-1 


/ 
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-1 1 1 

-1 1 1 

-2 1 

-3 1 

-2 



V -1 1 
/ 1 






\ 


/ 


-1 















-1 







-1 







-1 


1 } 


V 










1 -1 1 

1 

1 

1 



\ 











-1 1 


V 

The character table of G" 



1 -1 / 



-1 1 1 


-1 





\ 


/ -1 


1 




-1 





\ 


1 1 


-1 


-1 


1 





1 




-1 





-1 


2 1 


-2 











2 




-2 








2 1 


-2 


-1 


1 





2 




-2 





-1 


1 1 


-1 


-1 








1 




-1 


-1 





1 


-1 





) 


V 


1 








-1 


/ 


-1 1 











\ 












-10 2 


-1 




















-2 1 2 


-1 




















-3 3 


-1 




















-2 2 





-1 

















-1 1 








-1 


/ 













xf 

(4) 
(5) 
(6) 
(7) 

x\ 

(8) 

x\ 

(9) 

x\ 

(10) 

x\ 

(11) 
x\ 

(12) 

x\ 

(13) 

x\ 

(14) 

x\ 

(15) 

x\ 

(16) 

x\ 

(17) 

x\ 

(18) 

x\ 

(19) 

x\ 

(20) 

x\ 



10 



20 



1 1 

1 1 

1 1 

1 1 



1 

1 

-1 
-1 
A 
-A 
-A 
A 



1 
-1 

1 

-1 

-A 

A 

-A 

A 

-1 

1 
A 
-A 



1 

1 

-1 

-1 

-A 

A 

A 

-A 



1 
-1 

1 

-1 

A 

-A 

A 

-A 

-1 

1 

-A 
A 



1 1 

-1 1 

-1 1 

1 1 

-1 1 

-1 1 



1 


1 




-1 


-1 


-1 


-1 


-1 




1 


1 


-1 


A 


-A 


-1 


-A 


A 


-1 


-A 


A 




A 


-A 





where A = E(4) = ER(-l) == i, B = -2*E(4) = -2*ER(-1) ^ -2i, C 
The generators of G^'" are: 



11111111111 

1 1-11-1-11-1-11 -1 

-1-1-111 111 11-1 

-1-111 -1 -11-1-11 1 

A -A -1 -1 -A A 1 -A A -1 1 

-A A -1 -1 A -A 1 A -A -1 1 

-A A 1 -1 -A A 1 -A A -1 -1 

A -A 1 -1 A -A 1 A -A -1 -1 

. 2 2 2 2 2 2 2. 

. 2-2-22-2-22 . 

. -2 B -B 2 B -B -2 . 

. -2 -B B 2 -B B -2 . 

-1 -1 -1 -1-1-1-13 3 3 1 

111-1-1-1-13 3 3-1 

1 1-1-11 1-1-3-331 

-1-11-11 1 -1 -3 -3 3 -1 

-A A 1 1 A -A -1 C -C -3 1 

A -A 1 1 -A A -1 -C C -3 1 

A -A -1 1 A -A -1 C -C -3 -1 

-A A -1 1 -A A -1 -C C -3 -1 

-3*E(4) = -3*ER(-1) = -3i. 



/ 1 

1 1 

1 1 1 





-1 
-1 



111-1-2 
11-1-1 
V 1 -1 



-1 


\ 


/ 


-1 


1 




-1 







-2 


1 


7 


-1 










^ } 


V 



-111-10 \ 

-10 2-10 

-212-10 

-303-10 

-2 2 -1 

-10 10 -1 / 



/ -1 


1 




-1 





\ 





1 




-1 


-1 


1 





2 




-2 











2 




-2 


-1 


1 





1 




-1 


-1 





V 







-1 





0/ 
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SHOUCHUAN ZHANG, PENG WANG, JING CHENG, HUI YANG 



The representatives of conjugacy classes of G"^ are: 
/100000\/ -111-1 0\ 
010000 -1110-10 

10 -2 1 

10 



10 



V 1 / 



V 



/ -1 1 1 -1 




2 1 -2 



1 1 -1 

2 1 -2 





V 



11-1-1 



1 



/ 1 

1 1 

1 1 1 
1 1 1 



\ 

-1 



-1 



-1 / 
1 0\ 

1 1 

1 

2 1 



1 



1 

2 
2 
2 
1 


-1 
-1 













-1 



-2 -1 



11-1-10 

V 1 -1 y 

/ 1 -1 1 \ 

10 

-111-110 



-1 1 







1 

1 

-1 1 



V 

(I 





( 

Vo ( 

/ 1 

1 1 

2 
3 

2 

Vi 1 








-1 1 



1 
1 












-1 
-1 
-1 



-1 1 

-1 

-1 1 
-1 1 





1/ 

\ 









-1/ 

\ 

-1 



-1 


/ 





1 
1 



vo 
/o 
1 
1 

2 
2 

Vi 

/ 



-2 

-1 

1 

1 1 
1 1 
1 1 
1 1 

1 







1 

1 1/ 



-1 






-1 







-1 



-1 
-1 
-1 


\ 

-1 



-1 


/ 







-1 
-1 





-1 

-1 -1 

-1 -1 

-1 -1 

-1 

-1 1 \ 

-1 1 

-2 1 

-2 1 1 

-1 1 
-110/ 



/ -1 1 1 -1 

11-1 

2 1-2 

2 1-2 

11-1 

V 1-1 

\ / 









-1/ 

/ 




\ 

-1 1 



-1 1 

-1 

y 

1 -1 \ 
-1110-10 



-1 
-2 



2 

2 
-2 2 
-10 10 




V 
/O 1 
1 1 
1 
2 
2 



1 

1 

1 1 1 

1 1 








0-10 
1 -2 
0-10 

-1 1/ 

\ 




-1 1 

-1 



V -1 1 



-1 
-1 
-1 
-1 











-1 





\ 









-1/ 



1 
1 
VI 1 -1 

(I 

1 1 



-1 1 
-1 1 
-1 1 

-1 2 
1 
1 -1 / 
-1 1 \ 

-1 1 -1 

-2 1 
-2 2 



-1 1 




2 1 
3 

2 

Vi 














-1 



/ 

\ 

-1 1 

-10 

1-1-10 1 

1-1-110 

-110/ 
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The character table of G* 


D ■ 










































10 














X^^^ 


































xf^ 




-1 


-1 


-1 










-1 




-1 


-1 




-1 






xf 




-1 


-1 


-1 


-1 


-1 


-1 


-1 












-1 






xr^ 




-1 










-1 


-1 


-1 










-1 


-1 


-1 


xf' 




-1 






-1 


-1 










-1 


-1 




-1 


-1 


-1 


xf' 






-1 


-1 


-1 


-1 






-1 












-1 


-1 


y^P 






-1 


-1 






-1 


-1 






-1 


-1 






-1 


-1 


xr 










-1 


-1 


-1 


-1 


-1 




-1 


-1 










xT 






A 


-A 




-1 


-A 


A 






-A 


A 


-1 


-1 


A 


-A 


xr 






-A 


A 




-1 


A 


-A 






A 


-A 


-1 


-1 


-A 


A 


xP^ 






A 


-A 


-1 




A 


-A 


-1 




A 


-A 


-1 


-1 


A 


-A 


xf^ 






-A 


A 


-1 




-A 


A 


-1 




-A 


A 


-1 


-1 


-A 


A 


x^"^ 




-1 


A 


-A 


-1 




-A 


A 






A 


-A 


-1 




-A 


A 


x^^ 




-1 


-A 


A 


-1 




A 


-A 






-A 


A 


-1 




A 


-A 


x^' 




-1 


A 


-A 




-1 


A 


-A 


-1 




-A 


A 


-1 




-A 


A 


xr' 




-1 


-A 


A 




-1 


-A 


A 


-1 




A 


-A 


-1 




A 


-A 



where A = -E(4) = -ER(-1 

The generators of G*'' are 
/-111 



1 1 








V 

/ 1 
1 1 



-1 
-2 1 
-2 
-3 1 

-2 1 



2 
3 

2 



V 1 








-1 
-1 



10-11 


-1 
-1 
-1 




-1 
-1 
-1 



1 





\ 









-ly 

\ 









-ly 
1 \ 

1 

2 
3 

2 



/ -1 1 





1 
1 






V 

/I 

1 

1 1 
1 1 
1 1 

Vi 1 










-1 
-1 
-1 



\ 





1 
1 
1/ 

\ 







1 
1 






-1 
-1 
-1 

y 



/I 






Vo 

/ 



1 -1 \ 



-10 

-2 

-2 

-2 1 







10-10 
10 
10 
10 
10 
1 
1 



ly 

\ 









-ly 



/I 





-10-1 

0-1-11 -1 

V -1 1 y 

The representatives of conjugacy classes of G"'^ are 
/ 1 \ 
10 
10 



10 
10 

V 1 y 



/ -1 1 1 -1 




2 

2 



1 1 

2 1 





V 



-2 
-2 
1 -3 







1 



\ 









-ly 



/ -1 1 1 -1 \ 
-111-10 1 
-212-100 
-312-101 
-211-110 

V -1 1 0/ 
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( -I 
-I 
-2 
-3 

-2 

( -I 






V 

/ 





v-1 
(I 



1 
1 
1 

\ 1 

/ 





v-1 
( -I 

-1 

-2 
-3 

-2 

v-1 



1 

1 1 



1 1 

1 






\ 


/ 





1 















1 




1 







1 


^ J 


v 



-10 10 
10 
1 1 
1 1 
1 
1 



10 
10 

10 

10 

1 





1 








1/ 
-1 1 \ 



/ 



1 
1 
1 
1 
1 1 

1 
2 



V 



-1 1 
1 



-2 
-2 
-3 
-2 
-1 



1 
2 
3 

2 

1/ 



-1 1 



-1 -1 



-1 





-1 o\ 

-2 1 



-2 
-3 

-2 



-1 1 
-1 1 
-1 1 



-1 1 








-1 

-1 

-1 







-1 1/ 
-1 \ 
-1 

-2 
-3 
-2 

-1/ 

0\ 







1 

1 1/ 



1 

/o 






Vi 

( -I 



-1 
-1 



-1 

-2 



-2 
-3 1 
-2 1 
-1 1 



-1 1 

-1 1 

-1 1 
-1 



1 
1 




-1 1 
-1 1 
-1 1 



\ 


-1 
-1 
-1 

/ 
\ 





-1/ 

-1 \ 
-1 

-2 
-3 

-2 

-1/ 
\ 
-1 



/I 1 

1 

1 1 
1 1 
1 1 

VI 

/-I 

-1 1 

-2 1 
-3 1 
-2 1 

V-1 1 

/ 


-1 
-1 
-1 



1 \ 

2 1 

1 

1 1 
1 1 



-110/ 

\ 

-1 1 

-10 

-1 1 

-1 1 

0/ 



-1 1 \ 









1 


-2 


1 








1 


-2 


1 


1 





1 


-3 


2 


1 


1 





-2 


1 



V 



10 0-10/ 



V- 

( I 

1 

2 
3 

2 

Vi 

( -I 

-1 
-1 

-2 
-1 
V 



-1 




1 

1 



0-1 









-1 
-1 






1 

2 
2 
3 

2 



-1 1 



-1 1 

-1 











-1 




-1 
-1 
-1 






-1 
-2 



1 

1 / 
\ 





-1/ 

\ 



1 

1 

-1 1 

/ 



-1 1 




1 1 1 
1 1 1 



-1 1 \ 
1-21 
-2 



1 -3 

1 -2 


-1 



-1 1/ 
\ 



V- 



2 1 

3 1 
2 
1 1 
1 1 
1 1 

1 2 

2 2 
1 1 
1 



-1 



-1 


-1 









-1 



-1 

-1 

-1 1/ 



-1 



-1 
-1 
-1 



\ 


-1 
-1 
-1 

J 
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( -I 


1 




/ 1 
1 1 
1 1 
1 1 
1 



-1 
-1 
-1 






\ 









-1/ 



/I 1 

1 1 

2 1 
3 
2 

Vi 



-1 



-1 








1/ 



/-I 






V 



1 
1 
1 

-1 1 
-1 1 
-1 1 



\ 

-1 



-1 


/ 



-1 1 \ 

-1 -1 1 

-1 -1 2 

-1 -2 3 

0-2 2 



V 1 -11/ 



The character table of G''"^ 




























































10 


















20 












X^i' 


1 1 


1 


1 


1 


1 


1 


1 1 


1 


1 ] 


L 






1 


1 


1 


111] 


L 


1 


1 ] 


L 1 


xT 


1 1 


1 


1 


1 


1 


-1 


-1 - 


1 


1 


1 ] 


L 






-1 


-1 


-1 


-1 - 


1 - 


1 - 


1 


1 


1 ] 


L 1 


xr 


1 1 


1 


1 


1 


1 


-1 


-1 - 


1 


1 


1 ] 


L 






-1 


-1 


1 


111] 


L 


-1 


-1 - 


1 - 


1 


xf 


1 1 


1 


1 


1 


1 


1 


1 1 


1 


1 ] 


L 






1 


1 


-1 


-1 - 


1 - 


1 - 


1 


-1 


-1 - 


1 - 


1 


xf 


2 2 


2 


2 


2 


2 


-2 


-2 - 


2 


-1 


-1 - 


1 


-1 


-1 


1 


1 




















X»6 


2 2 


2 


2 


2 


2 


2 


2 2 


-1 


-1 - 


1 


-1 


-1 


-1 


-1 




















xT 


2 2 


2 


2 


-1 


-1 








2 


2 - 


1 


-1 


-1 






-2 


-2 - 


2 1 ] 


L 










AS) 
Xe 


2 2 


2 


2 


-1 


-1 








2 


2 - 


1 


-1 


-1 






2 


2 2 - 


1 - 


1 










Xe 


4 -4 






1 


-1 


2 


_2 




1 


-1 




2 


_2 


1 


-1 


2 


_2 


1 - 


1 


2 


-2 






xr 


4 -4 






1 


-1 


2 


-2 




1 


-1 




2 


-2 


1 


-1 


-2 


2 


- 


1 ] 


L 


-2 


2 






X^' 


4 -4 






1 


-1 


_2 


2 




1 


-1 




2 


_2 


-1 


1 


2 


_2 


1 - 


1 


-2 


2 






xf^ 


4 -4 






1 


-1 


_2 


2 




1 


-1 




2 


_2 


-1 


1 


_2 


2 


- 


1 ] 


L 


2 


-2 






xr' 


4 4 


4 


4 


-2 


-2 








-2 


-2 ] 


L 


1 


1 
























x^^ 


6 6 


-2 


2 














. 


1 


3 


3 
















_2 


-2 2 




xr' 


6 6 


-2 


2 














. 


1 


3 


3 
















2 


2 - 


2 




xf^ 


8 -8 






-1 


1 








2 


-2 




-2 


2 






4 


-4 


- 


1 ] 


L 










x^^ 


8 -8 






-1 


1 








2 


-2 




-2 


2 






-4 


4 


] 


L - 


1 










xT' 


8 -8 






2 


-2 


4 


-4 




-1 


1 




-2 


2 


-1 


1 




















xr 


8 -8 






2 


-2 


-4 


4 




-1 


1 




-2 


2 


1 


-1 




















xT' 


9 9 


1 


-3 






-3 


-3 ] 


L 
















-3 


-3 ] 


L 






1 


1 : 


L - 


1 


xf^ 


9 9 


1 


-3 






-3 


-3 ] 


L 
















3 


3 - 


1 






-1 


-1 - 


1 ] 


L 


xf^ 


9 9 


1 


-3 






3 


3 - 


1 
















-3 


-3 ] 


L 






-1 


-1 - 


1 ] 


L 


xT' 


9 9 


1 


-3 






3 


3 - 


1 
















3 


3 - 


1 






1 


1 ^ 


L - 


1 


xf^ 


12 12 


-4 


4 
















L 


-3 


-3 
























xf^ 


16 -16 






_2 


2 








-2 


2 




2 


-2 
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The generators of G"^ are: 
/ 1 -1 
1 1 -1 
1 



1 



2 

1 1 
\0 1 
/ 1 

1 

1 -1 

1 

1 

Vo 



1 -1 




-1 \ 



-1 
-1 
-1 







1 

-1 1 

-1 2 

-2 2 

-2 2 

-1 1 -I J 

\ 

-11-11 

1-11 

-1 -12-11 

-1 -12-10 

1 -1 y 



/-I 
-1 
-2 
-2 
-2 
-1 



1-1 



-1 1 1 

1 1 

2 1 
2 
1 










\ 









-1/ 



/I 

1 







V 



-1 1 -1 \ 
-10 1-1 
-10 2 

-2 1 2 
2 



-1 



-1 1 



-2 
-2 
-1 
/ 



The representatives of conjugacy classes of C'' are: 



/ 1 \ 

10 

10 

10 

10 

V 1 y 



/-I 

-1 

-1 

-2 

-1 1 

V 

/ 





-1 



-1 -1 

-2 



/ 



1 \ 
10 
-110 1 
10 1 
1 

1 y 

1 
1 

-1 1 1 

-1 1 2 
1 1 
1 



/ -1 1 \ 
-1-1 10 
-1-1-110 1 
-1-1-10 11 
-1 -1 

V -1 
/-I 








V 



1 

1/ 

1 

0-111 

-10 2 

-1-112 

-1-111 



/-I 

-1 
-1 

-2 

-1 



\ 



V 



-1 



\ 





-1 
-1 

J 



( -1 

-1 -1 







V 



-1 



1 \ 
10 



-1-1110 
Olio 
10 

1 y 



-1 -1 



V 

/ 1 

1 

-1 1 

-1 1 

-1 1 





1 







-2 
-2 
-2 

-1 






1 

1 

1 

1 1 1 

1 2 

I 1 

I 

1 








V 






-1 
-1 
-1 
-1 






1 





1 \ 

1 

1 1 
1 1 
1 
10/ 







-1 1 



-1 -1 



1 -1 -1 -1 



-10 

-1 1 

-1 1 

-2 1 1 

-1 1 



V 0-101 



\ 

-1 
-1 
-1 


J 



1 
Vo 

/ 


-1 1 

-1 2 
-1 2 

V 1 



-1 -1 



) -1 

1 -1 

1 -1 

-1 

-1 














-1 1 
-1 1 



o\ 






1/ 

o\ 
1 
1 
1 


0/ 
\ 

-1 
-1 

-2 

-1 

-1/ 



/ 

-1 



-1 



V 
/o 



1 

1 

1 

Vo 

/o 

1 



1 



vo 



-1 



-1 
-1 




1 
1 
1 

2 
2 

1 






-1 





-1 



-1 
-1 







-1 





-1 
-1 
-1 
-1 






1 \ 

-1 1 1 

2 
-10 3 
2 



-1 





1/ 
1 







1 

111 

1 1 2 

1 2 

1 1 




\ 




-1 
-1 

/ 
1 0\ 



-111 

1 1 
-1 1 2 

-111 

1/ 


-1 1 
-1 1 

-2 1 
-2 1 



\ 











-11-1/ 
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/ 1 


-1 1 \ 


/ 1 





-1 1 -1 \ 




( 1 


-1 





1 


-1 \ 


10 








1 


-10 1-1 




1 


-1 





1 


-1 


-1110 


-1 1 








-10 2-2 







-1 





2 


-2 


-110 1 


-1 1 ' 








-2 12-2 




1 


-1 





2 


-3 


-110 


1 








-10 2-1 




1 





-1 


2 


-2 


V 


1 ) 


Vo 





-10 1 Q ) 




vo 1 





-1 


1 


-1/ 


/ 1 -1 


1 -1 \ 


/ 


-1 


1 ^ 












11-1-1 


1 




-1 


-1 10 












10-1-1 


2 -1 




-1 


-1-110 1 












2 1-1-2 


2 -1 




-2 


-1-1110 












110-2 


2 -1 




-2 


-1 10 












V 1 -1 


1 -1 / 


V 


-1 


-10 10 


oy 













The character table of G 


S7 . 














































10 


















20 


^r 


1 ] 


L 








1 ] 


L ] 






















1 ] 




xf' 


1 - 


1 


-1 






-1 - 


1 ] 






-1 






-1 




-1 


-1 




-1 ] 




X^' 


1 ] 


L 


-1 






-1 - 


1 ] 


-1 






-1 


-1 




-1 




-1 




-1 - 




x^' 


1 ] 


L 


-1 


-1 


-1 


-1 ] 


L ] 


L -1 




-1 


-1 














1 ] 




^' 


1 - 


1 


-1 


-1 


-1 


-1 ] 


L ] 










-1 


-1 


-1 


-1 






1 




xf' 


1 ] 


L 




-1 


-1 


1 


1 ] 






-1 




-1 




-1 




-1 




-1 - 




X?' 


1 - 


1 




-1 


-1 


1 - 


1 ] 


L -1 






-1 




-1 




-1 


-1 




-1 ] 




AS) 
X7 


1 - 


1 








1 ] 


L ] 


L -1 




-1 


-1 


-1 


-1 


-1 


-1 






1 




A9) 

X7 


2 ] 


L 








. 


1 - 










-2 


-2 


-2 


-2 


2 


2 


2 ] 




xr 


2 - 


1 










L - 










-2 


2 


-2 


2 


-2 


2 


-2 ] 




x^^ 


2 - 


1 








. 


1 - 










2 


2 


2 


2 


2 


2 


2 - 




xr' 


2 ] 


L 










L 










2 


-2 


2 


-2 


-2 


2 


-2 - 




xr' 


3 






-1 




-1 




-1 




-1 








-3 


-3 


-1 


-1 


3 




x^' 


3 




-1 




-1 








-1 




-1 






-3 


-3 


-1 


-1 


3 




xr' 


3 








-1 


-1 








-1 


-1 




-1 


-3 


3 




-1 


-3 




xr' 


3 




-1 


-1 








-1 


-1 








-1 


-3 


3 




-1 


-3 




xr' 


3 






-1 




-1 






-1 




-1 


-1 


-1 


3 


3 


-1 


-1 


3 




xr' 


3 




-1 




-1 






-1 




-1 




-1 


-1 


3 


3 


-1 


-1 


3 




x'r 


3 








-1 


-1 




-1 


-1 






-1 




3 


-3 




-1 


-3 




x^ 


3 




-1 


-1 












-1 


-1 


-1 




3 


-3 




-1 


-3 
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The generators of G"** 

/ 1 -1 

10 0-1 

2 0-10 

2 1-1-1 

2 0-1 

V 1 -1 
/ 10 0-1 

10 
-1110 0-1 
-110 10-1 
-110 1-1 

V -1 1 
The representatives of 

/ 1 \ 
10 
10 
10 
10 

V 1 y 

/ -1 
-1-1 1 
-1 -1-110 
-1 -1-10 1 
-1-1 

V -1 
/ -1 1-1 

-1-12 -1 

-1 -1 -1 2 -1 

-1-2 3 -2 

0-2 2-1 

V 0-11-1 
/ -1 1-1 

-1-12 -1 
-10-12 -1 
-1 -1 -2 3 -1 

0-2 2-1 

V 0-110 
/ -10 10 

-1-10 10 

-1-21010 

-1-30110 

-20010 

V -10 1 



\ 


/ 1 \ 




^-111 


-1 





\ 





10 




-10 2 


-1 











10 




-2 12 


-1 











10 


1 


-3 3 


-1 











1 




-2 2 





-1 





1 / 


V 1 -1 y 




V -1 1 








-1 / 


\ 

7 


/ -1 1 1 -1 c 
-10 2-10 C 
-202-10 C 
-2 3-1-1 C 
-2 2 -1 C 


\ 










/ 


V -1 1 - 


ly 











conjugacy classes of G"^ are: 
/ -1 1 \ 
-1-10 10 
-2-11001 
-2-20101 
-1-10 1 
-10 1/ 



V 
l\ ( 


1 
1 
1 

1/ 

o\ 






1/ 

\ 









-1/ 



/-I 

-1 -1 



1 \ 
1 



-1-1-110 1 
-1-1-10 11 







-1 




-1 
-1 
-1 

-2 

-1 -1 




1 1 
-11-11 



V-1 

/-I 



-1 




V 

/-I 






V 
-1 
-1 

-2 
-2 
-2 

-1 






-1 -1 
-1 -1 



-1 



-1 






-1 1 



-1 
-1 

-2 
-2 







V 



-1 1 

1 
1 

111 

1 2 
1 




V 
1 \ 



1 
1 
1 

0/ 

-1 
-1 
-1 

-2 

-1 
- 
-1 
-1 
-2 
-20 
-1 
-1 

0\ 









1/ 



-1 



-1 
-1 
-1 

-2 



1 
0/ 





-1 





3 1 \ 
3 1 
-111 



-11-111 



-1 -1 
V -1 



\ 









-1/ 

o\ 






1/ 

/ 

-1 



-1 



V 



/-I 



-1 
-1 



V 

/-I 






V 

-1 

-1 

-1 

-2 1 

-2 











1 
1/ 



-1 -1 

-1 

-1 -2 

-2 



-1 










-1 
-1 






-1 1 



-1 
-1 

-2 
-2 

-1 1 

1 0\ 



-1 0\ 

-1 

-1 

-1 

-1 

-1 1/ 

-1 
-1 

-2 

-2 

-1 





\ 









-1 / 



1 





2 





2 





1 






1/ 
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/ -1 1 -1 1 ^ 


1 ° "^ 


1 - 


1 1 ' 


\ / 


-1 1 


-1 


1\ 


0-1-12-10 


-1 


-12-10 





-1 -12-10 


0-2-12-11 


-1 


-12-11 


1 


-1 -12-2 1 


1-2-23-21 


-2 


-2 3-11 


1 


-1 -2 3-2 1 


1-1-22-11 


1 -1 


-2 2-11 


1 


-1 -2 2-11 


V -1 1 -1 1 y 


V 


-11-11^ 


/ vo 


-11-11/ 


/ -1 1 \ 


^0000 


-1 1 \ 


I ° 





-1 1 \ 




10 0-10 


10 


-1 


1 





0-10 




10-21 


10 


-2 1 


1 


1 


-1 -1 1 




10 1-31 ' 


10 1 


-3 1 


' 1 


1 1 


-1 -2 1 


1 


110 0-21 


110 


-2 1 


1 


1 


-2 1 




V 1 -1 / 


V 1 


-1 1 / 


Vo 


1 


-10/ 




/ -1 1 \ 


/ 1 


-1 1 \ 


( ^ ^ 


-1 1 \ 




10 -10 


1 





1 







110-1-11 


-1 1 1 


-1 1 


-1 1 


10-11 




111-1-21 ' 


-1 1 


1-11' 


-1 1 


1-11 




110 -2 1 


-1 1 


1 


-1 1 


1 




V 1 -11/ 


V -1 1 


0/ 


V 


1/ 




/ 1 -1 \ 


/ 1 -1 


\ 


/ -1 


1 


\ 


1 0-10 


1 


0-10 


-1 


-10 10 




1-110-10 


2 


-10 


-2 


-110 1 




2-101-20 ' 


2 1 


-1 -1 


-2 


-20101 




2 0-10 


2 


0-10 


-1 


-10 1 




V 1 0-11/ 


V 1 


-1 


w 


V -1 








/ 



20 



SHOUCHUAN ZHANG, PENG WANG, JING CHENG, HUI YANG 



The character table of G" 


s . 






















































10 


















20 




X^^^ 




1 


1 


1 


1 ] 


L 1 


1 


1 


1 ] 




1 


1 




1 


1 


1 


1 


1 


1 


xf^ 




-1 


1 


-1 


1 - 


1 1 


-1 


1 


-1 ] 


L -1 


1 


1 




-1 


-1 


-1 


1 


-1 


1 


x?' 




1 


1 


1 


1 ] 


L -1 


-1 


-1 


-1 - 


1 -1 


1 


1 




-1 


-1 


-1 


1 


1 


1 


^(4) 

Xs 




-1 


1 


-1 


1 


1 -1 


1 


-1 


1 - 




1 


1 




1 


1 


1 


1 


-1 


1 


xr' 




A 


-/A 


/A 


1 - 


1 -/A 


/A 


-A 


A ] 


L -1 


-A 


-/A 




/A 


A 


-1 


-/A 


/A 


-A 


xf^ 




/A 


-A 


A 


1 - 


1 -A 


A 


-/A 


/A ] 


L -1 


-/A 


-A 




A 


/A 


-1 


-A 


A 


-/A 


A7) 

Xs 




-/A 


-A 


-A 


1 ] 


L A 


A 


/A 


/A - 


1 -1 


-/A 


-A 




A 


/A 


-1 


-A 


-A 


-/A 


xf' 




-A 


-/A 


-/A 


1 ] 


L /A 


/A 


A 


A - 


1 -1 


-A 


-/A 




/A 


A 


-1 


-/A 


-/A 


-A 


x^^ 




/A 


-A 


A 


1 - 


1 A 


-A 


/A 


-/A - 




-/A 


-A 




-A 


-/A 


1 


-A 


A 


-/A 


xr 




A 


-/A 


/A 


1 - 


1 /A 


-/A 


A 


-A - 




-A 


-/A 




-/A 


-A 


1 


-/A 


/A 


-A 


x^^ 




-A 


-/A 


-/A 


1 ] 


L -/A 


-/A 


-A 


-A ] 




-A 


-/A 




-/A 


-A 


1 


-/A 


-/A 


-A 


xf^ 




-/A 


-A 


-A 


1 ] 


L -A 


-A 


-/A 


-/A ] 




-/A 


-A 




-A 


-/A 


1 


-A 


-A 


-/A 


xf^ 


2 


-1 


2 


2 


-1 - 


1 










-1 


2 


-1 








-1 


-1 


2 


x^^ 


2 


1 


2 


-2 


-1 ] 


L 














-1 


2 


-1 








-1 


1 


2 


Xs 


2 




-1 




-1 






2 






2 


2 


2 


2 


2 


-1 


-1 


-1 


-1 




-1 


xr^ 


2 




-1 




-1 






_2 






-2 


_2 


2 


2 


2 


1 


1 


1 


-1 




-1 


x^^ 


2 


/A 


B 


B 


-1 - 


1 














/A 


B 


-1 




•/A 




A 


A 


/B 


xr^ 


2 


A 


/B 


/B 


-1 - 


1 














A 


/B 


-1 








/A 


/A 


B 


xf^ 


2 


-/A 


B 


-B 


-1 ] 


L 














/A 


B 


-1 








A 


-A 


/B 


xr^ 


2 


-A 


/B 


-/B 


-1 ] 


L 














A 


/B 


-1 








/A 


-/A 


B 


xf^ 


2 




A 




-1 






B 






/B 


2 


/B 


B 


2 


A 


/A 


-1 


A 




/A 


xf^ 


2 






/A 






-1 






/B 






B 


2 


B 


/B 


2 


/A 


A 


-1 


/A 






A 


x^"^ 


2 






A 






-1 






-B 






-/B 


_2 


/B 


B 


2 


-A 


-/A 


1 


A 






/A 


xr^ 


2 






/A 






-1 






-/B 






-B 


-2 


B 


/B 


2 


-/A 


-A 


1 


/A 






A 


xf^ 


4 






_2 






















-2 


4 


-2 








1 






-2 


xf^ 


4 






-B 






















-/B 


C 


-2 








-A 






-/B 


xf^ 


4 






-/B 






















-B 


/c 


-2 








-/A 






-B 
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x'i' 


1 


1 ] 




1 


1 


1 


xf' 


-1 


1 - 




1 


1 


1 


xf' 


1 


1 ] 




1 


1 


1 


xf' 


-1 


1 - 




1 


1 


1 


x'P 


A 


1 - 




-/A 


-A 


-A 


xt' 


/A 


1 - 




-A 


-/A 


-/A 


x'P 


-/A 


1 ] 




-A 


-/A 


-/A 


xf 


-A 


1 ] 




-/A 


-A 


-A 


xT 


/A 


1 - 




-A 


-/A 


-/A 


xT' 


A 


1 - 




-/A 


-A 


-A 


xr 


-A 


1 ] 




-/A 


-A 


-A 


xf^ 
xi''^ 
x<"^ 


-/A 
2 
-2 


1 1 

2 2 
2 -2 


-A 
-1 
-1 


-/A 
2 
2 


-/A 
-1 
-1 


xf^ 
xf^ 




-1 
-1 




2 
2 


2 
2 


-1 
-1 


xf^ 


/B 


2 2 


A 


/B 


/A 


x^ 


B 


2 2 


/A 


B 


A 


xr 


-/B 


2 - 


2 


A 


/B 


/A 


xr 


-B 


2 - 


2 


/A 


B 


A 


xf^ 
xf^ 






-1 
-1 




B 

/B 


/B 
B 


/A 
A 


xf^ 
xf^ 
xf^ 






-1 
-1 
-2 




B 

/B 
-2 


/B 
B 

4 


/A 
A 

1 


xf^ 
xf^ 






-2 
-2 




-B 

-/B 


/C 

c 


-/A 
-A 



where A = -E(3) = (l-ER(-3))/2 = -b3, B = 2*E(3) = -l+ER(-3) = 2b3, C = 4*E(3) = -2+2*ER(-3) 
4b3. 

The generators of C^ arc: 



/-I 

-1 -1 

-1 -1 

-1 -1 

-1 -1 

V-1 





-1 1 
-1 




-1 \ 





-1 
-1 
-1 



0000/ 



/-I 1 

-1 

-2 1 

-3 

-2 

V-i 



-1 
-1 
-1 
-1 











-1 





The representatives of conjugacy classes of G"^ are: 



/ 1 \ 

10 

10 

10 

10 

V 1 y 







-1 

-1 -1 

-1 -1 

-1 -1 

-1 -1 

v-1 






-1 1 



-10 2 
1 




-1 \ 



-1 
-1 
-1 

/ 



\ 









-1/ 



/-I 1 

-1 

-2 

-2 

-2 



-1 
-1 
-1 



-1 -1 



V -1 1 





-1 





-2 -1 
-1 -1 

V-1 






-1 
-1 






-1 



-1 \ 



-1 
-1 
-1 

/ 



\ 









-1/ 
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/ -1 


1-10 


\ 


/ -1 


1 -1 


^ 




( ^ ° 





1 -1 


\ 





-1 -12-1 




-1 


-12-1 




-1 


-1 


2 -1 





-1 


-1 -12-1 




-1 


-12-1 







-1 


2 -2 








-1 -2 3-2 


' 


-1 -1 


-2 3-1 


: 





_2 


3 -2 








-2 2-1 







-2 2-1 







_2 


2 -1 





V 


0-110- 


L/ 


\ 


-11 -1 ) 




\ 


-1 


1 


-1/ 


/ 


-1 1 \ 


/ -1 


1 \ 


/ -10 


1 


\ 




-1 


-10 10 


-1 -1 


1 


-1-10 


1 






-1 


-21010 


-2 -1 


1 1 


-10-1 


2 






-1 


-30110 ' 


-2 -1 


2 0' 


-1 -2 1 -1 


2 


' 







-20010 


0-2 


1 


0-200 


1 






V 


-10 1/ 


V -1 


1/ 


V -10 


1 


/ 




/o 


-1 1 -1 1 \ 


/ -1 


1 -1 1 \ 


/ -1 1 


-1 


1 \ 







-1 -12-10 


-1 -1 


2-10 


0-1-12 


-1 










-2 -12-11 


-1 -1 


2 -1 1 


1-1-12 


-2 


1 




1 


-2 -2 3-2 1 


-2 -2 


3 -1 1 


1-1-2 3 


-2 


1 ' 




1 


-1 -2 2-11 


1 -1 -2 


2 -1 1 


1-1-2 2 


-1 


1 




V 1 


-1-11 / 


V 1 -1 -1 


10 0/ 


\ 1 -1 -1 1 





0/ 




/ 


-1 \ 


/ 


-1 \ 


/ 10 


-1 \ 






1 


0-1 


10 


-1 


10 












10-1-1 


110-1 


-1 


-1110 


-1 






1 


1-2-1 ' 


111-1 


-1 -1 ' 


-110 10 


-1 


' 




1 


10 0-1-1 


110 


-1 -1 


-110 1 


-1 






Vo 


10 0-1 / 


V 1 


-1 J 


V -1 1 


) 






/ 1 


-10 \ 


/ 1 -1 


\ 


/ -1 1 


-1 


\ 




1 


0-10 


10 


-1 


-1-10 1 









1 


-110-10 


2 0-1 





-2-1101 


-1 






2 


-10 1-20 ' 


2 1-1 


-1 ' 


-2-2011 


-1 






2 


0-10 


2 


-1 


-1-10 1 


-1 






V 1 


0-11/ 


V 1 





-1 1 / 


V -1 


( 


J 





/ 
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The 


character table of G^^ : 










10 


















X^^^ 




1 




1 


1 




1 


1 






1 




1 


1 




1 


1 


1 


X^^ 




-1 


-1 


-1 


-1 


-1 


1 


1 






1 




-1 


-1 


-1 


1 


1 


-1 


(3) 
Xg 




1 




-1 


-1 


-1 


1 


1 






-1 


-1 


1 


1 




1 


1 


1 


Xg 




-1 


-1 


1 


1 




1 


1 






-1 


-1 


-1 


-1 


-1 


1 


1 


-1 


xr' 




A 


-1 


A 


/A 


-1 


-/A 


-A 




-A 


-/A 




A 


/A 


-1 


-A 


-/A 


/A 


x^' 




/A 


-1 


/A 


A 


-1 


-A 


-/A 




-/A 


-A 




/A 


A 


-1 


-/A 


-A 


A 


xr^ 




-A 




A 


/A 


-1 


-/A 


-A 




A 


/A 


-1 


-A 


-/A 




-A 


-/A 


-/A 


x^^ 




-/A 




/A 


A 


-1 


-A 


-/A 




/A 


A 


-1 


-/A 


-A 




-/A 


-A 


-A 


x^^ 




/A 


-1 


-/A 


-A 




-A 


-/A 




/A 


A 


-1 


/A 


A 


-1 


-/A 


-A 


A 


xT' 




A 


-1 


-A 


-/A 




-/A 


-A 




A 


/A 


-1 


A 


/A 


-1 


-A 


-/A 


/A 


x^' 




-/A 




-/A 


-A 




-A 


-/A 




-/A 


-A 




-/A 


-A 




-/A 


-A 


-A 


xf^ 




-A 




-A 


-/A 




-/A 


-A 




-A 


-/A 




-A 


-/A 




-A 


-/A 


-/A 


xr' 


2 


-2 










-1 


2 


-1 








1 


-2 


-2 


-1 


2 


1 


xT' 


2 


2 


-1 








-1 


2 


-1 








-1 


2 


2 


-1 


2 


-1 


,115) 

Xg 


2 


B 










A 


-B 


-1 








-/A 


/B 


-2 


/A 


-/B 


-A 


xT' 


2 


/B 










/A 


-/B 


-1 








-A 


B 


-2 


A 


-B 


-/A 


xf^ 


2 


-B 


-1 








A 


-B 


-1 








/A 


-/B 


2 


/A 


-/B 


A 


x^ 


2 


-/B 


-1 








/A 


-/B 


-1 








A 


-B 


2 


A 


-B 


/A 



where A 



E(3)^ = (l+ER(-3))/2 
The generators of C^" are: 

/I 




l+b3, B = -2*E(3) == l-ER(-3) = 1-13. 



/ 1 -1 \ 

10 

-1110 0-1 

-110 10-1 

-110 1-1 

V -1 1 / 

/ 1 \ 









Vo 
-1 
-1 

-2 
-3 
-2 
-1 





1 

1 

1 1 




1 1 









\ 


/ 
























-1 


1 





' 





1 













1/ 


\ 



10 
10 
10 
1 
1 







\ 




















-1 


1 





1/ 



1 
10-1100 
10 
10 

Voo 001/v 

The representatives of conjugacy 
/lOOOOO\/0 1 
10 1 

10 -11 

10 0' -11 
10 -11 

yoooooi/V-ii 



1 



-1 
-1 
-1 
-1 











-1 





\ 









-1/ 



classes of G"*^" are: 












-1 \ 


/ 
















1 








-1 







1 





-1 


■> 








1 


-1 













) 


\ 



-1 1 1 

2 



-1 
-2 1 



-1 1 



-1 
-1 
-1 
-1 







\ 









-1/ 
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/ 


1 


-1 





1\ 


/ -10 1 





\ / -1 








1 - 


1\ 


-1 


2 


-1 





-10 10 


-1 








1 


-1 


2 


-1 


1 


-1-11 10 


-2 


1 





1 -1 


-2 -1 


3 


-1 


1 


-1 1-12 


-2 


1 1 


-1 


2 -1 


-1 -1 


2 





-1 1 


10 


-1 


1 





1 -1 


V -1 


1 





/ 


V 1 


/ V -1 


1 





0/ 


/ 1 








\ 


/ 


10 -1 \ 




f -1 


1 


-1 


\ 




1 













10 




-1 -1 


1 1 


-1 







1 













-111 0-1 




-2 


1 1 


-1 







1 1 


-1 


1 





1 


-12 1-11-1 


1 


-3 -1 


2 1 


-1 





' 








1 







-110 1-1 




-2 


2 


-1 







V 








1 / 


\ 


-110 / 




V -1 


1 





-1 / 




/ -1 





1 


-1 1 \ 


/ -1 1 -1 1 N 


/ -1 


3 1 


-1 


0] 




-1 -1 


1 


1 


-1 


-1 1-11 


-1 


] 1 


-1 


1 




-1 -1 


1 


1 


-1 1 


-1-111-11 


-2 


] 1 1 


-1 







-2 -2 


2 


1 


-1 1 ' 


-1 11-22 


-2 


I 1 1 


-2 


1 


' 


-1 -1 


2 





-1 1 


1-11 


-1 


I 1 


-1 







V -1 


1 





/ 


V 1 y 


V -1 


L 





o) 




/ 1 








\ 


/ 


10 -1 \ 




f -I 





1 


-1 \ 




1 













10 




-1 -1 


1 


1 


-1 




1 













-1110 -1 




-2 


1 


1 


-1 




1 1 





-1 




' 


-12 10-1 


J 


-3 -1 


2 


1 


-1 


1 





1 


-1 






-110 1-1 




-2 


2 -1 


1 


-1 




V 








1 / 


V 


-110 y^ 




V-1 


1 





-w 




/ -1 








1 \ 


/ -1 1-10 


\ / 


-1 


1 


-1 1 \ 


-1 -1 


1 





1 -1 


-1-10 1-11 


-1 


-1 


1 


-1 1 


-1 -1 


1 





1 


-2 1-11 


-1 


-1 


1 


-1 2 


-2 -2 


2 





1 


-3-111-11 


-2 


-2 1 


1 


-1 2 


-1 -1 


2 


-1 


1 


-2 10-11 


-1 


-1 1 





-1 2 


V -1 


1 





0/ 


V -1 


/ V 


-1 





ly' 


/ -1 







-1 1 \ 


/ -1 1-10 


\ / 


1 -1 





\ 


-1 







-1 1 


-10 1-11 





-1 





1 


-1 -1 







-1 2 


-2 1-11 


-1 


1 -1 





1 


-1 







-2 3 


-2 1 1-2 2 


' -1 


1 -1 





-1 2 





-1 




-1 2 


-11-11-11 


-1 


-1 


1 


-1 1 


V 








1 J 


V -1 1 


/ V -1 








/ 


/ 1 


-1 





1 \ 















-1 





1 















-1 





2 















-1 





-1 3 












-1 


-1 


1 


-1 2 












\o 1 











W 
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The character table of G^i" 






















































10 


















20 






(1) 
Xio 


1 


1 


1 


1 




















1 1 1 


1 


1 1 1 


1 


1 


A2) 

Xio 


1 


-1 


-1 


1 




-1 




-1 


-1 






-1 




-1 - 


1 1 


-1 


1 1 -1 


-1 


1 


^(3) 

Xio 


1 


-1 


1 


-1 




-1 


-1 




-1 




-1 






-1 1 - 


1 


1 


-1 1 -1 


-1 


1 


Xio 


1 


1 


-1 


-1 






-1 


-1 






-1 


-1 




1 


1 - 


1 


-1 


-1 1 1 


1 


1 


^(5) 
Xio 


5 


5 


-3 


-3 










-1 




-1 


-1 


-1 


-1 1 1 








2 


2 


^(6) 
AlO 


5 


5 


3 


3 






-1 


-1 


-1 








-1 


-1 - 


1 - 


1 








2 


2 


Xio 


5 


-5 


-3 


3 




-1 


-1 










-1 


-1 


1 1 - 


1 








-2 


2 


^(8) 

Xio 


5 


-5 


3 


-3 




-1 




-1 






-1 




-1 


1 - 


1 ] 


L 








-2 


2 


^(9) 
AlO 


5 


5 


1 


1 






-3 


-3 


-1 




-1 


-1 


2 


2 






1 


1 




-1 


-1 


Xio 


5 


5 


-1 


-1 






3 


3 


-1 








2 


2 






-1 


-1 




-1 


-1 


Xio 


5 


-5 


1 


-1 




-1 


3 


-3 








-1 


2 


-2 






1 


-1 




1 


-1 


A12) 

Xio 


5 


-5 


-1 


1 




-1 


-3 


3 






-1 




2 


_2 






-1 


1 




1 


-1 


^(13) 

Xio 


9 


9 


-3 


-3 






-3 


-3 




















. 


1 -1 






Xio 


9 


9 


3 


3 






3 


3 






-1 


-1 












. - 


1 -1 






,X15) 

Xio 


9 


-9 


-3 


3 




-1 


3 


-3 


-1 




-1 














. 


1 1 






AW) 
Xio 


9 


-9 


3 


-3 




-1 


-3 


3 


-1 






-1 












. 


1 1 






An) 
Xio 


10 


10 


2 


2 


-2 


-2 


-2 


-2 










1 


1 1 1 


-1 


-1 




1 


1 


^(18) 

Xio 


10 


10 


-2 


_2 


_2 


_2 


2 


2 










1 


1 - 


1 - 


1 


1 


1 




1 


1 


^(19) 

Xio 


10 


-10 


2 


_2 


_2 


2 


2 


_2 










1 


-1 1 - 


1 


-1 


1 




-1 


1 


,X20) 

Xio 


10 


-10 


-2 


2 


-2 


2 


-2 


2 










1 


-1 - 


1 1 


1 


-1 




-1 


1 


Xfo^^ 


16 


16 






















-2 


-2 








. ] 


L 1 


_2 


-2 


xlf^ 


16 


-16 






















-2 


2 








. ] 


L -1 


2 


-2 



The generators of G^^^ are: 



/ 1 

1 

1 

2 

-1 1 

-1 1 






-110-1 
-10 1-1 

1-1 





1 \ 



/ 



/ -10 

-10 

-1-110 

-1-10 1 



V 



The representatives of conjugacy classes of G" 



/ 1 \ 

10 

10 

10 

10 

V 1 y 

/ -1 1 -1 \ 
-10 1 
-20101-1 
-20011-1 
-110 1-1 

V -1 1 y 



( -1 

-1 -1 



1 
1 



-1 -1-111 

-1 -1-10 2 



-1 -1 



V-1 





-1 

-1 

-1 

-1 1 

-1 1 

v-1 1 



1 

1 
1 

-1 1 1 

-10 2 



1 




1 0\ 

1 

1 

1 

1 

1; 

are: 
-1 \ 


-1 
-1 
-1 

/ 

-1 \ 



-1 
-1 
-1 

/ 



/-I 

-1 
-1 
-1 
-1 

( -I 

-1 
-1 

-2 
-1 

V-1 

( -I 

-1 
-1 

-2 
-1 

V-1 





-1 



1 
1 



1\ 



-1-111 -1 



-1 -1 
-1 




2 -1 





-1 








-1 



1 -1 
0/ 

1 -1 \ 



-1 1 -1 



1 





2 


-1 


2 


-1 



-1 







1 

1 1 

1 
1 








-1 
-1 






1 -1 



/ 

-1 \ 



-1 
-1 



1 -1 

y 
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/ 

-1 

-1 

-1 



V 

/ 

-1 
-1 



1 



-10 1 

-10 1 

1 1 

1 

1 

-10 

-10 1 

1 

-110 1 



-1-10 11 





V 

/ 




1 



10 

10 

-1110 

-110 10 

-110 1 

V -1 1 

1 
1 



( -I 

-1 -1 



-2-1101 

-2-2011 

-1-10 1 

V -1 
The character table 



\ 


I ° 


-1 





-1 


-1 








_2 


' 





_2 








_2 


1/ 


V 


-1 


\ 


1 ° 


-1 





-1 











-1 


' 

















1/ 


V 





-1 \ 


I ° 


1 








1 


-1 





1 


-1 ' 





2 


-1 


-1 


1 


/ 


V -1 


1 


-1 \ 


/ 1 











1 


-1 


1 





-1 


' 1 


1 


-1 








/ 


Vo 






3 
3 
-1 1 
-1 







-1 1 
-1 





I 
I 
1 1 
1 1 
1 






-1 1 
-1 1 



1 









1/ 

o\ 






1/ 
-1 \ 



-1 
-1 
-1 



o\ 






1/ 



-1 
-1 
-1 
-2 1 
-2 
-1 
-1 



/ 

-1 



-1 



V 

/ 

-1 



-1 



V 

/ 



-1 

-1 1 

V -1 1 

/ 1 
10 
110-1 
11-1 


V 








1 

1 

2 
2 1 






-1 
-1 






-1 
-1 







-1 1 
-1 1 

1 



\ 



1 
1 
1 
1/ 



1 0\ 

1 

2 
2 



1 

1/ 

1 0\ 

1 

2 
2 



1 
1/ 
-1\ 


-1 
-1 
-1 

/ 























10 


















xiV 




1 


1 




1 


1 




1 


1 




1 


1 




1 


1 




1 


1 


x^^ 




1 


1 


-1 


-1 


-1 




1 


1 




-1 


-1 




1 


1 




1 


1 


A3) 

Xii 




-1 


-1 




1 


1 




1 


1 




-1 


-1 


-1 


-1 


-1 


-1 


1 


1 


^(4) 

Xil 




-1 


-1 


-1 


-1 


-1 




1 


1 




1 


1 


-1 


-1 


-1 


-1 


1 


1 


^(5) 

Xil 




A 


/A 


-1 


-A 


-/A 




A 


/A 




-A 


-/A 




A 


/A 




A 


/A 


^(6) 

Xil 




/A 


A 


-1 


-/A 


-A 




/A 


A 




-/A 


-A 




/A 


A 




/A 


A 


^(7) 

Xil 




-A 


-/A 




A 


/A 




A 


/A 




-A 


-/A 


-1 


-A 


-/A 


-1 


A 


/A 


xlf 




-/A 


-A 




/A 


A 




/A 


A 




-/A 


-A 


-1 


-/A 


-A 


-1 


/A 


A 


xl^i^ 




-A 


-/A 


-1 


-A 


-/A 




A 


/A 




A 


/A 


-1 


-A 


-/A 


-1 


A 


/A 


Xii 




-/A 


-A 


-1 


-/A 


-A 




/A 


A 




/A 


A 


-1 


-/A 


-A 


-1 


/A 


A 


Xii 




A 


/A 




A 


/A 




A 


/A 




A 


/A 




A 


/A 




A 


/A 


^(12) 

Xil 




/A 


A 




/A 


A 




/A 


A 




/A 


A 




/A 


A 




/A 


A 


(13) 
Xil 


2 


1 


1 








-1 


-1 


-1 








-2 


_2 


-2 




2 


2 


^(14) 

Xil 


2 


-1 


-1 








-1 


-1 


-1 








2 


2 


2 


-1 


2 


2 


y(15) 

Xil 


2 


/A 


A 








-1 


-/A 


-A 








-2 


B 


/B 




-B 


-/B 


Xil 


2 


A 


/A 








-1 


-A 


-/A 








-2 


/B 


B 




-/B 


-B 


^(17) 

Xil 


2 


-/A 


-A 








-1 


-/A 


-A 








2 


-B 


-/B 


-1 


-B 


-/B 


y(18) 

Xil 


2 


-A 


-/A 








-1 


-A 


-/A 








2 


-/B 


-B 


-1 


-/B 


-B 



where A == E(3) = (-l+ER(-3))/2 = b3, B = -2*E(3)2 = l+ER(-3) = 1+13. 
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The generators of G 



'S12 



/ 1 

1 

1 1 



\ 

-1 1 



11-110 




V 






( -I 





V 





-1 
-1 








-1 







1 

1; 








-1 






are: 

/ 1 

10 

10 

10 

1 

V 1 

1 -1 \ 

1 -2 











-1/ 



/ 

-1 
-1 
-1 



V 



-1 1 \ 

10 

-110 10 

-10 110 

10 

1/ 



-2 
-3 

-2 



-1/ 



The representatives of conjugacy classes of G^^^ 



/ 1 \ 

10 

10 

10 

10 

V 1 y 



/ -1 1 

-1-10 10 

-2-11001 

-2-20101 

10 1 

10 1 



are: 



-1 



V 



/ 



/ 





-1 

-1 



1 \ 

0010 

-1101 



-1-1-10 11 



-1 -1 



/ 



-1 
-1 
-1 

-2 





-1 








-1 



-1 1 -1 



-1 

-1 1 

-2 









1 

-1 1 

-1 1 



1 -1-10 

\ Q -1 001/V-l 
/-10000l\/-10 
-10 10 -10 

-201001 -10 

-200101' -11 
-110 1 -11 

Vo ooooi/yo 

1 \ / 
0-11 
1-11 
-21-11-11 



1 \ 

1 

1 1 

1 1 

1 

0/ 

1 \ 



1 



/ -1 1 \ 
-1-1 10 
-1-1-110 1 
-1-1-10 11 
-1-1 1 
V-10 000/ 

/ -1 1 \ 
-1-10 10 
-1 0-111 
-2-11-111 
-1-10 1 

V -10 1/ 








-2 1 

V-1 



/ -1 

-1 1 

-2 1 1 

-3 1 1 

-2 1 

V -1 1 










-1 








0/ 

1 \ 











1 

-2 1-11 



-1 

-1 1 

-2 



-1 1 

1 

-1 1 



/ 



-2 1 

v-1 1 

/-I 

-1 1 

-1 1 

-2 2 

-2 1 

v-1 










-] 






1 
1 

1/ 

1 \ 

-1 1 
-1 1 
-1 1 


/ 
1 \ 

-1 1 

1 

1 



/ 



/ -1 

-10 

-1 1 

-2 1 1 

-1 1 

V 

/ 



1 
1 1 



1 \ 

1 

1 1 1 

1 1 1 

1 

1 / 







1\ 



-2 11-1 



-3 1 1 

-2 1 

V -1 

/-I 

-1 1 
-1 1 

-2 2 
-2 1 

V -1 1 



-1 1 

1 

-1 1 





/ 



1\ 



-1 1 



1 
1 


0/ 
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/ -1 











1 ^ 




/ -1 








1 


^ 




/ 


-1 
















1 \ 











-1 2 










-1 


2 















-1 


2 


-1 


-1 


1 


-1 2 




-1 1 


-1 





2 












-1 





2 





-1 -] 


1 


-1 3 




-1 -1 1 





-1 


3 


' 













-1 


3 





-1 





2 




0-10 








2 









-1 








2 


V 








ly 




iy 








1/ 




\ 














1/ 


1 ° 


-1 


1 


\ 




(^0-100 


1 


o^ 




/ 


-1 





1 


\ 






-1 


-1 


1 







-1-10 


1 







-1 


-1 





1 









-1 


-2 1 


1 







-2-11 


1 










-1 





-1 2 









-1 


-3 


1 1 





7 


-2-10 


2 





' 


-1 


-2 


1 


-1 2 





' 







-2 


1 







0-200 


1 










-2 





1 









V 


-1 





1/ 




V -1 





ly 




I 


-1 








1 / 






I ° 


-1 


1 


\ 




(^0-100 


1 


o^ 




/ 


-1 





1 


\ 






-1 





1 







-10 


1 







-1 








1 









-1 


-1 1 


1 







-1-11 


1 
















-1 2 









-1 


-1 


1 1 





7 


0-10 


2 





' 


-1 





1 


-1 2 





' 










1 










1 
















1 









V 








1/ 




^v 





ly 




I 











1/ 






/ -1 








1 \ 




( I Q 


\ 




Moo 








\ 








-1 


-1 


1 







10 







1 

















-2 


-1 1 





1 




10-110 







1 1 


-1 


1 











-2 


-2 


1 


1 




11-10 1 





: 


1 1 


-1 


1 











-1 


-1 





1 




1 













1 











V -1 








^ } 




Vo 





1/ 




vo 
















w 
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The character table of G 


Sl2. 
























































10 


















20 






(1) 
X12 




1 


1 


1 


1 : 


L 1 


1 


1 


1 


1 


1 


1 ] 


L 1 


1 






1 


1 




^(2) 
X12 


1 -1 


1 


-1 


1 


-1 ] 


L 1 


1 


-1 


1 


-1 


1 


-1 ] 


L -1 


-1 


-1 




1 


1 


-1 


^(3) 
X12 


1 -1 


1 


-1 


1 


-1 ] 


L 1 


1 


1 


-1 


1 


-1 


1 - 


1 1 


1 






1 


1 


-1 


X12 




1 


1 


1 


1 : 


L 1 


1 


-1 


-1 


-1 


-1 


-1 - 


1 -1 


-1 


-1 




1 


1 




^(5) 
X12 


1 -1 


A 


-A 


/A 


-/A ] 


L A 


/A 


-/A 


/A 


-A 


A 


-1 ] 


L -/A 


-A 


-1 




A 


/A 


-1 


^(6) 
X12 


1 -1 


/A 


-/A 


A 


-A ] 


L /A 


A 


-A 


A 


-/A 


/A 


-1 ] 


L -A 


-/A 


-1 




/A 


A 


-1 


X12 


1 -1 


/A 


-/A 


A 


-A ] 


L /A 


A 


A 


-A 


/A 


-/A 


1 - 


1 A 


/A 






/A 


A 


-1 


^(8) 
X12 


1 -1 


A 


-A 


/A 


-/A ] 


L A 


/A 


/A 


-/A 


A 


-A 


1 - 


1 /A 


A 






A 


/A 


-1 


^(9) 
X12 




A 


A 


/A 


/A : 


L A 


/A 


-/A 


-/A 


-A 


-A 


-1 - 


1 -/A 


-A 


-1 




A 


/A 




X12 




/A 


/A 


A 


A : 


L /A 


A 


-A 


-A 


-/A 


-/A 


-1 - 


1 -A 


-/A 


-1 




/A 


A 




X12 




/A 


/A 


A 


A ; 


L /A 


A 


A 


A 


/A 


/A 


1 ] 


L A 


/A 






/A 


A 




^(12) 
X12 




A 


A 


/A 


/A : 


L A 


/A 


/A 


/A 


A 


A 


1 ] 


L /A 


A 






A 


/A 




^(13) 
X12 


2 


2 




2 


. 


2 -2 


_2 


















2 


2 


2 




X12 


2 . 


B 




/B 


. 


2 -B 


-/B 






















2 


B 


/B 




,,(15) 
X12 


2 . 


/B 




B 


. 


2 -/B 


-B 






















2 


/B 


B 




^(16) 
X12 


4 1 


_2 


1 


-2 


1 


























1 


1 


1 


-2 


^(17) 
X12 


4 -1 


_2 


-1 


-2 


-1 






























1 


1 


1 


2 


^(18) 
X12 


4 . 


1 




1 












1 






1 






1 


-2 


-2 


-2 


-2 


-2 


-2 




^(19) 
X12 


4 . 


1 




1 












-1 






-1 






-1 


2 


2 


2 


-2 


-2 


-2 




,X20) 
X12 


4 1 


-B 


/A 


-/B 


A 






























1 


/A 


A 


-2 


^(21) 
X12 


4 1 


-/B 


A 


-B 


/A 






























1 


A 


/A 


-2 


^(22) 
X12 


4 -1 


-B 


-/A 


-/B 


-A 






























1 


/A 


A 


2 


^(23) 
X12 


4 -1 


-/B 


-A 


-B 


-/A 






























1 


A 


/A 


2 


^(24) 
X12 


4 . 


/A 




A 












A 






/A 






1 


-/B 


-B 


-2 


-2 


-B 


-/B 




,X25) 
X12 


4 . 


A 




/A 












/A 






A 






1 


-B 


-/B 


-2 


-2 


-/B 


-B 




X12 


4 . 


/A 




A 












-A 






-/A 






-1 


/B 


B 


2 


-2 


-B 


-/B 




xlf^ 


4 . 


A 




/A 












-/A 






-A 






-1 


B 


/B 


2 


-2 


-/B 


-B 






23 






































xiy 


1 


1 


1 1 


1 




A2) 

X12 


-1 


-1 


1 1 


1 
































^(3) 
X12 


-1 


-1 


1 1 


1 
































^(4) 
X12 


1 


1 


1 1 


1 
































^(5) 
X12 


-A 


-/A 


1 A 


/A 
































Xl^2^ 


-/A 


-A 


1 /A 


A 
































xlP 


-/A 


-A 


1 /A 


A 
































^(8) 
X12 


-A 


-/A 


1 A 


/A 
































^(9) 
X12 


A 


/A 


1 A 


/A 
































y(lO) 
X12 


/A 


A 


1 /A 


A 
































^(11) 
X12 


/A 


A 


1 /A 


A 
































y(12) 
X12 


A 


/A 


1 A 


/A 
































^(13) 
X12 






2 2 


2 
































^(14) 
X12 






2 B 


/B 
































,,(15) 
X12 






2 /B 


B 
































X12 


-2 


-2 


-2 4 


4 
































(17) 
X12 


2 


2 


-2 4 


4 
































v(l«) 






1 4 


4 
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23 










,X19) 
Xl2 






1 


4 


4 


^(20) 
Xl2 


-B 


-/B 


-2 


C 


/c 


^(21) 
Xl2 


-/B 


-B 


_2 


/c 


c 


,X22) 
Xl2 


B 


/B 


_2 


c 


/c 


^(23) 
Xl2 


/B 


B 


-2 


/c 


c 


,,(24) 
Xl2 






1 


c 


/c 


y(25) 
Xl2 






1 


/c 


c 


y(26) 
Xl2 






1 


c 


/c 


A27) 
Xl2 






1 


/c 


c 



where A = E(3) 
-2-2i3. 

The generators of G^^^ are: 
-1 \ 



(-l+ER(-3))/2 = b3, B = 2*E(3)^ = -l-ER(-3) = -1-13, C = 4*E(3)^ = -2-2*ER(-3) 



/ 






V 



-1 1 

-1 

-1 1 
-1 1 





1 
1 
1 



-1 

-2 
-3 

-2 



10 



-1/ 



The representatives of conjugacy classes of G^^" are: 



/ 1 \ 

10 

10 

10 

10 

V 1 y 

/o 000-l\ 

-110 0-1 

-10 10-2 

-110 1-3 

-1-110 1-2 

V -1 10 0-1/ 

/ 1 -1 \ 
10 
10 0-1 

1 



-1 1 1 

1 1 

-1 1 1 

-1 2 1 

-1 1 1 
V 1 

/ 1 

1 1 

1 

1 1 

1 



-1 

-2 
-2 
-3 
-2 
-1 




1 
1 

2 

2 

1 

-1 
-2 
-2 
-3 
-2 



\ 




-1 

-1/ 

1 \ 

1 

1 1 

2 1 
2 



V 1 -1 1 / 



-1 1 

-110 10 

-110 1 

-110 



/ 1 -1 



-1 
-1 

-2 
-3 

-2 

V-1 





-1 



-1 1 

-1 







-1 

/ 
-1 0\ 

-1 1 
-1 1 
-1 1 


/ 





1 
1 



Vo 



-1 1 



-2 
-2 
-2 
-1 





1 
1 
1 



1 



\ 

-1 
-1 

-2 
-1 
/ 



/ -1 

-1 -1 

-1 -1 

-2 -2 

-1 -2 
V 

/O 1 

1 

1 1 

1 



V -1 






1 1 

1 



-1 
-1 


10 

1 

2 1 



-1 1 \ 

-1 1 

2 
2 
1 

\ 



-2 
-3 

-2 



/I 
1 

2 
2 
1 



1 

1 1 
1 1 

1 
-10 

-2 1 





-1 
-1 
-1 



-2 
-3 
-2 
-1 



1 

1 1 
1 1 





-1 
-1 
-1 

-1/ 
1 \ 








10 0/ 
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The character table of G^^^ : 



31 

























(1) 

Xl3 




1 


1 


1 


1 


1 




1 


1 


1 


A2) 
Xl3 




-1 


1 


-1 


1 


-1 


-1 


1 


1 


-1 


Xl3 




A 


/B 


B 


A 


/A 




B 


/A 


/B 


Xl3 




-A 


/B 


-B 


A 


-/A 


-1 


B 


/A 


-/B 


Xl3 




B 


A 


/A 


B 


/B 




/A 


/B 


A 


Xl3 




-B 


A 


-/A 


B 


-/B 


-1 


/A 


/B 


-A 


Xl3 




/B 


/A 


A 


/B 


B 




A 


B 


/A 


Xl3 




-/B 


/A 


-A 


/B 


-B 


-1 


A 


B 


-/A 


Xl3 




/A 


B 


/B 


/A 


A 




/B 


A 


B 


Xl3 




-/A 


B 


-/B 


/A 


-A 


-1 


/B 


A 


-B 



A = E(5)4, B = E(5)3. 
The generators of G^^* are: 



/ 1 

1 
2 
2 
1 

Vl 







-1 
-1 
-1 



-1 1 \ 
-2100 

1 

1 1 
1 1 



/ 


-1 



110 0/ 



10 
10 



-1 \ 



V 



110 
110 10 
110 1 
110 



; 



The representatives of conjugacy classes of G"" are: 

1 -1 
2 1 



/ 1 \ 

10 

10 

10 

10 

V 1 y 

/ 

-1 1 

-1 1 



-1 1 0,1 



-1 -1 1 



V-1 

/ 




1 
10 
10 
1110 
110 10 







-3 

1 



-1 \ 



-1 
-1 



/-I 1 

1 1 

-1 1 1 

-1 2 1 

-1 1 1 
V 1 

-l\ 

-1 



1 1 

/ 1 



\ 




-1 

-1/ 



/ 



-1 1 -1 1 \ 
-10 1-11 



V 



-1 1 

-2 1 1 

-2 1 

-10 



-1 2 

-1 2 

1 

1/ 



-110 1-1 

V -1 1 y 

/ -1 1 -1 \ 
-1-10 1-11 



-2 

-2 

-1/ 
(I 


1 
1 





-1 1 \ 



11-210 
1-211 



11-3 
1-2 
V 1 - 
10 
110 



/ 1 -1 



1 

1 1 



2 1 

2 

110/ 

\ 
-1 
-1 

-2 







10-21 
11-201-1 
10-311-1 
0-211-1 
1 1 



\ 




-2101-1 



(I 
1 

2 
2 



V -1 1 / 



V 





-1 



1/ 



1 1 \ 

2 10 

2 10 

3 110 
1-1-2110 

V 1 -1 -1 1 / 



2 


1 


-1 1 


3 


-1 1 1 


-1 1 


2 


-1 1 





1 





Q ) 
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The character table of G"": 

























(1) 

Xl4 




1 


1 


1 


1 


1 




1 


1 


1 


^(2) 
A14 




-1 


1 


-1 


1 


-1 


-1 


1 


1 


-1 


Xl4 




A 


-/B 


B 


-A 


/A 


-1 


-B 


-/A 


/B 


^(4) 
A14 




B 


-A 


/A 


-B 


/B 


-1 


-/A 


-/B 


A 


^(5) 
A14 




/B 


-/A 


A 


-/B 


B 


-1 


-A 


-B 


/A 


^(6) 
A14 




/A 


-B 


/B 


-/A 


A 


-1 


-/B 


-A 


B 


^(7) 
A14 




-/A 


-B 


-/B 


-/A 


-A 




-/B 


-A 


-B 


^(8) 
Al4 




-/B 


-/A 


-A 


-/B 


-B 




-A 


-B 


-/A 


^(9) 
Al4 




-B 


-A 


-/A 


-B 


-/B 




-/A 


-/B 


-A 


Xl4 




-A 


-/B 


-B 


-A 


-/A 




-B 


-/A 


-/B 



where A = -E(5)^ B = -£(5)" 
The generators of C^'* are: 



/ 1 ' 


\ / 1 





\ / - 


1 - 


1 


1 \ 


10 0-1 


10 1-1 





- 


1 







1 10-1 


2 10-1 





- 


1 - 


1 


1 -1 1 


1-111-1-1 


3 0-1 





1 - 


2 - 


1 


1 -1 1 


0-111-1 


2 -1 





- 


2 




1 -1 1 


V 1-1 , 


/ V 1 


-1 


/ Vo - 


1 




1-10/ 


/ 1 \ 


/ -1 1 1 -1 C 


^ 










10-11 


2 0-10 C 












110 0-11 


-12 1-1 - 


1 










10 1-22 ' 


-13 0-1 - 


1 










10 0-12 


-1 2 -1 C 












V 1 / 

The representatives of coi 
/100000\/ 


V 1 -1 C 

ijugacy classes of C^^ are: 

-111-1 \ 


J 


^-111 


-1 





0\ 




10 


-2010 00 




-1 1 


-1 





1 




10 


-2 11 -10 




-2 1 1 


-1 





1 




10 ' 


-3 12 -10 


' 


-2 1 2 


-2 





2 


7 


10 


-2 11 -11 




-1 1 1 


-2 


1 


1 




Voooooi/V 


-110 y^ 




V -1 1 


-1 


1 


^ ) 




/ -1 1 1 -1 ' 


\ / -1 1 1 -1 


0^ 


/ -1 1 


1 


-1 


\ 


-10 1-1 1 


-10 2-10 





-1 


2 


-1 





-111-1-11 


-112-20 


1 


-1 1 


2 


-1 


-1 


-112-2-12 


-203-20 


1 


-2 


3 


-1 


-1 


-10 2-1-11 


-10 2-21 





-2 


2 





-1 


V 1-1 , 


/ V -1 1 -1 1 


oy 


V -1 


1 





-1 J 


/ -1 1 1 -1 \ 


/ -1 1 1 -1 C 


^ 


/ -1 1 


1 


-1 


\ 


-111-10 1 


-111-11- 


1 


-1 1 


1 


-1 


1 -1 


-212-100 


-212-10 C 




-1 1 


2 


-2 


1 -1 


-312-101 


-312-11- 


1 


' -2 1 


2 


-2 


2 -2 ' 


-211-110 


-211-11 C 




-1 1 


1 


-1 


1 -2 


\ -1 1 -1 1 / 


V -1 1 C 


J 


V 1 





-1 


1 


-w 
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/-111 



-1 
-1 



V 
(I 



1 

1 


Vo 
(1 

1 1 

1 1 

2 1 
2 1 



1 1 

2 1 



-1 

-2 1 



2 1 - 
20- 
1 - 



1 



1 1 





1 -1 



\ 









-1/ 
\ 
-1 





1 
1 
-1 1 




-1 1 



-111-1 -1 



-111-1 
001-1 




/ 



/ -1 1 1 -1 



-2 1 
-202 
-3 



3 
-202 
-101-11 



\ 









-1/ 
\ 



-1 1 -1 



(I 

1 
1 
1 

Vi 




-1 
-1 



/ 









-1 

-1 







\ 

-1 1 

-1 1 

-1 1 1 

-1 1 



V 1 -110/ 







-1 1 
-1 1 


/ 1 
10 1-1 

2 10-1 

3 0-1 
2 

V 1 



\ 
-1 1 
-1 1 

-1 1 1 

-1 1 
-110/ 








-1 





The character table of G^^^ 












































10 














X15 


1 








1 


1 


1 


1 


1 


1 


1 


1 


1 




1 


1 


A2) 

X15 


1 








-1 


-1 


-1 


-1 


-1 


-1 


1 


1 


1 




1 


1 


^(3) 
Xl5 


1 


-1 


-1 




-A 


A 


A 


-A 


A 


-A 


-1 


1 


-1 




1 


-1 


xlt' 


1 


-1 


-1 




A 


-A 


-A 


A 


-A 


A 


-1 


1 


-1 




1 


-1 


x^^ 


2 


-1 


-1 


-1 














2 


2 


2 


-1 


2 


2 


xf^ 


2 






-1 














-2 


2 


-2 


-1 


2 


_2 


xl? 


2 


A 


-A 


-1 




B 


-B 


-/B 




/B 






C 




-2 


-C 


x'^ 


2 


-A 


A 


-1 




/B 


-/B 


-B 




B 






-C 




-2 


C 


x^^ 


2 


A 


-A 


-1 




-B 


B 


/B 




-/B 






C 




-2 


-C 


AW) 

Xl5 


2 


-A 


A 


-1 




-/B 


/B 


B 




-B 






-C 




-2 


c 


Xl5 


3 








1 


-1 


-1 


-1 


1 


-1 


-1 


-1 


3 




3 


3 


^(12) 
Xl5 


3 








-1 


1 


1 


1 


-1 


1 


-1 


-1 


3 




3 


3 


^(13) 
Xl5 


3 








A 


A 


A 


-A 


-A 


-A 


1 


-1 


-3 




3 


-3 


,X14) 
Xl5 


3 








-A 


-A 


-A 


A 


A 


A 


1 


-1 


-3 




3 


-3 


^(15) 
Xl5 


4 


-A 


A 


1 


















D 


-1 


-4 


-D 


Xl5 


4 


A 


-A 


1 


















-D 


-1 


-4 


D 



\ 











where A = -E(4) = -ER(-l) = 
-4*E(4) = -4*ER(-1) == -4i. 
The generators of G^^^ are: 
-] 




V 



-i, B = 1+E(4) = 1+ER(-1) = 1+i, C = -2*E(4) = -2*ER(-1) = -2i, D = 



1 1 1 


-1 \ 




/ 1 








\ 


1 1 


-2 1 




1 1 


-1 








1 1 2 


-2 1 




2 1 


-1 








1 1 2 


-3 1 1 


7 


3 


-1 








1 2 


-2 1 




2 





-1 





1 


-1 y^ 




i^ 1 








-1/ 
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The representatives of conjugacy classes of C^'^ are 





/ 1 





\ 




/ 


-111-1 


' ] 


/ -1 


1 


1 


-1 \ 






10 










-111 -1 










1 


1 


-2 1 






10 










-12 1-1 


-1 




-1 


1 


2 


-2 1 






1 








; 


-2 2 1 -1 


-1 




-1 


1 


2 


-3 1 1 


7 







1 







-12 -1 







-1 





2 


-2 1 






iy 





1/ 




V -1 1 


) 


V 





1 


-1 y 




/ -1 1 1 -1 





\ 




/ 1 





\ 


/ -1 


1 




-1 \ 


11-1 





-1 




10 


-1 




-1 


1 




-1 1 


-112-2 


1 


-1 




1 10-1 







-1 


2 




-1 -1 1 


-112-2 


1 


-2 


7 


1-111-1 


-1 


' 


-2 


2 




-1 -1 2 


-111-1 


1 


-2 




0-111-1 







-1 


1 




-1 -1 2 


V -1 1 





-1 / 




\0 1-1 





/ 


V 


1 





-1 ly' 


/ 1 





\ 




/ 1 


\ 












10 1-1 










11 -10 


1 












2 10-1 










11 -11 















3 0-1 










2 1-1-11 


1 












2 


-1 







2 1-1-11 















\ 


L 





-1 


J 




i^ 1 -11 


0/ 















The 


3 character table of G 


516. 








X?J 




1 


1 


1 


1 


1 




1 


xf^ 




-1 


-1 


-1 


1 


-1 




1 


A3) 
Xl6 




A 


-A 


-/A 


-B 


/A 


-1 


B 


xlt^ 




-/A 


/A 


A 


B 


-A 


-1 


-B 


Xfa^ 




/A 


-/A 


-A 


B 


A 


-1 


-B 


Xl6 




-A 


A 


/A 


-B 


-/A 


-1 


B 


Xl6 




B 


B 


-B 


-1 


-B 




-1 


Xl6 




-B 


-B 


B 


-1 


B 




-1 



where A = -E(8)3, B = E(4) = ER(-l) = i. 
The generators of G^i^ are: 



/ -1 





1 


-1 C 


\ 




/ 1 


-1 1 


-1 \ 




1 1 





\ 


-1 


-1 


1 


- 


1 




1 


-1 1 


-1 







-1 


10 


-1 





1 


-1 - 


1 







-1 2 


-2 










10 


-2 





1 


- 


2 


' 





-2 3 


-2 


7 








10 


-1 





-1 1 


- 


1 







-2 2 


-1 










10 


I -1 








C 


/ 




iy 


-1 1 


-1 1/ 




lo 





1/ 


/ -1 


1 1 


-1 


\ 















1 1 


-2 1 


















2 1 


-2 


















2 1 


-3 1 


















2 


-2 1 















I 


1 


-1 1 


-1 / 
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The representatives of conji 


agacy classes of G^^' 


are: 














/ 1 














\ 


/ _ 


-1 -1 1 





\ 


( -1 










-1 


\ 





1 
















-1 1 


-1 1 





-1 


-1 










-1 








1 













-2 1 








-1 










-1 


-1 











1 








7 


-2 1 


-1 1 


' 


-2 













-2 ' 














1 







0-2 


1 





-1 





-1 







-1 


Vo 














1 / 


V 


0-10 


1 


-1 / 


V -1 














/ 


/ -1 










1 


-1 ^ 


\ i "^ 


1 c 





\ 


/ 


-1 





1 - 


-1 1 \ 


-1 


1 










-1 


-1 


1 1 - 


1 1 -1 




-1 


-1 





1 - 


-1 1 


-1 










1 


-1 -1 


-1 


2- 


1 1 -1 




-1 


-2 


1 


1 - 


-1 1 


-2 










1 


-2 


-2 


2- 


1 2 -2 


1 


-2 


-2 


1 


1 - 


-1 2 


-1 







-1 


1 


-1 


-1 


1 - 


1 2 -1 




-1 


-2 





1 


1 


V -1 













^ 


/ V -1 


1 - 


1 1 


) 


I -1 


-1 





1 


/ 


I ° 


- 


-1 





1 


-1 1 \ 


/ 





-1 


\ 


/ 











-1 \ 


-1 


- 


-1 


1 





1 


1 -1 


-1 1 


-1 




1 1 


-] 


L 





-1 


-1 


- 


-2 


1 


1 


-1 1 


1 


-1 1 


-1 -1 




1 


-] 


L 1 


-1 


-1 


-2 


- 


-2 


1 


1 


-1 2 


2 


-2 1 


-2 


' 


2 




I 1 





_2 


-1 


- 


-2 





1 


1 


1 


-2 1 


-1 




1 


r 


I 1 





-1 


V -1 


- 


-1 





1 


/ 


V 1 


-1 





/ 


I 1 


-] 


L 





/ 


1 ° 





1 


- 


L 1 


-1 \ 


i ^ "^ 





\ 


/ 1 


-1 











\ 


1 


1 





- 


L 1 


-1 


1 -1 


-1 1 


-1 1 


1 


-1 











1 


1 





1 


- 


L 1 


-1 


1 -2 


1 


-1 1 


1 


-2 





1 


-1 


1 


2 








- 


L 2 


-2 ' 


2 -2 


-1 1 


-1 2 ' 


2 


_2 


-1 


1 


-1 


2 ' 


1 








- 


L 2 


-1 


1 -2 


-1 1 


1 


1 


_2 


-1 


1 





1 


V 1 








- 


L 1 


/ 


V 1 -1 


-1 1 


/ 


V 1 


-1 


-1 


1 





0/ 


/ 1 







-1 


1 


-1 \ 


/ 1 


-1 1 


-1 \ 


/ _ 


1 -1 


1 








\ 





-1 




-1 


2 


-1 


1 


-1 1 


-1 




J -1 






















-1 


2 


-2 





-1 2 


-2 




J -2 


1 



















-2 


3 


-2 





-2 3 


-2 ' 




J -2 


1 


-1 


1 













-2 


2 


-1 





-2 2 


-1 




J -2 








1 





vo 







-1 


1 


-1 


W 


V 


-1 1 


-1 1 / 


V 


J -1 








1 


-1/ 
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The character table of G"^-': 










































10 












xiV 






1 


1 


1 


1 


1 


1 


1 




1 


1 








x'?^ 






1 


-1 


1 


-1 


1 


1 


-1 




-1 


1 




-1 


-1 


x'^ 




-1 


1 


-1 


1 


1 


-1 


1 


-1 




1 


-1 




-1 




Xn 




-1 


1 


1 


1 


-1 


-1 


1 


1 




-1 


-1 






-1 


(5) 

Xn 






A 


-A 


A 


-/A 


/A 


/A 


-/A 


/A 


-A 


A 




-1 


-1 


Ae) 

Al7 






/A 


-/A 


/A 


-A 


A 


A 


-A 


A 


-/A 


/A 




-1 


-1 


xl? 




-1 


/A 


-/A 


/A 


A 


-A 


A 


-A 


A 


/A 


-/A 




-1 




xf^ 




-1 


A 


-A 


A 


/A 


-/A 


/A 


-/A 


/A 


A 


-A 




-1 




x%' 




-1 


/A 


/A 


/A 


-A 


-A 


A 


A 


A 


-/A 


-/A 






-1 


AW) 

Xl7 




-1 


A 


A 


A 


-/A 


-/A 


/A 


/A 


/A 


-A 


-A 






-1 


Xl7 






A 


A 


A 


/A 


/A 


/A 


/A 


/A 


A 


A 








^(12) 
Xl7 






/A 


/A 


/A 


A 


A 


A 


A 


A 


/A 


/A 








^(13) 
Xl7 


2 




-2 




2 






-2 




2 






-2 






Xl7 


2 




B 




-B 






/B 




-/B 






-2 






,,(15) 
Xl7 


2 




/B 




-/B 






B 




-B 






-2 







where A = E(3)2 = (-l-ER(-3))/2 = -l-b3. 
The generators of 6"*^** are: 



B = -2*E(3)2 = l+ER(-3) = 1+13. 



/I -1 
1 -1 

1 -2 



0\ 
1 
1 -1 1 








2 
1 

Vi 



-2 -1 1 -1 



-1 1 
-1 1 



2 
1 

0/ 



The representatives of conjugacy classes 






/ 1 \ 

10 

10 

10 

10 

Voooooi/V 

1 \ 

1 

1-200 

1-310 

0-210 



/-111 






/-I 

-1 -1 

-1 

-2 

-1 

-1 
/ 



1 

2 

2 




V 



10-11-1/ 






-1 



-1 
-1 -1 

-1 -2 

-2 -2 

-1 -2 

-1 -1 



of G"!** are: 
1 -1 \ 
1 -1 
1 -1 -1 
1 -2 
1 -1 
/ 
1 -1 1 \ 
10 1 
11-11 
11-12 
10 1 
10 0/ 



/ -1 1 \ 
-111-11-1 



-10 2 
-2 2 
-1 1 
-1 1 
/ 



-1 1 -1 
-1 2 -2 
-1 2 
-1 1 




1-1-11 



-1 

/ 
-1 \ 
-1 



1 

2 
1 



-1 1 -1 -1 

-2 10-2 



-2 1 
-1 



-1 
/ 
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/O ( 


] 1 


-1 


1 


- 


1\ 


/ 


1 





-1 1 \ 


/ 1 


-1 







\ 


1 


L 


-1 


1 


-1 


-1 


1 





-1 1 


1 -1 




1 




1 ( 


] 1 


-1 


1 


-1 


-1 


2 1 


-1 


-1 1 


1 -2 




1-11 




2 ( 


] 


-1 


2 


-2 ' 


-2 


2 1 


-1 


-1 2 


2 -2 




-11-12 


' 


1 ( 


] 


-1 


2 


-1 


-1 


2 


-1 


1 


1 -2 




-110 1 




V 1 ( 


] 


-1 


1 


/ 


V -1 


1 





/ 


V 1 -1 




-110 


/ 


/ 1 





-1 


1 - 


-1 \ 


/ -1 


-1 


1 





\ 


/ 1 


1 


-1 \ 





-1 


-1 


2 - 


-1 





-1 


1 


-1 1 




1 


1 


-10-11 








-1 


2 - 


-2 





-2 


1 







1 


2 


-1-11 








-2 


3 - 


-2 





-2 


1 


-1 1 


' 


2 


2 


-1 -1 -1 2 








-2 


2 - 


-1 





-2 





1 




1 


2 


-1-10 1 


Vo 





-1 


1 - 


-1 1 / 


V 


-1 





1 -] 


L / 


I 1 


1 


-10 0/ 


The character table of C^** : 




























10 








x'l^ 




1 


1 


1 1 1 


1 


1 


1 1 


1 1 


A2) 

AI8 




1 


1 


-1 -1 1 


1 


-1 


-1 1 


-1 -1 






^(3) 
A18 




A 


A 


1 /A /A 


/A 


/A 


A 1 


1 A 






xlt' 




A 


A 


-1 -/A /A 


/A 


-/A 


-A 1 


-1 -A 






xll' 




/A 


/A 


1 A A 


A 


A 


/A 1 


1 /A 






x'^ 




/A 


/A 


-1 -A A 


A 


-A 


-/A 1 


-1 -/A 






X?s' 




-1 


1 


B -B -1 


1 


B 


-B -1 


-B B 






AS) 
A18 




-1 


1 


-B B -1 


1 


-B 


B -1 


B -B 






^(9) 
A18 




-A 


A 


B C -/A 


/A 


-C 


-/C -1 


-B /C 






X18 




-A 


A 


-B -C -/A 


/A 


C 


/C -1 


B -/C 






X18 




-/A 


/A 


B -/C -A 


A 


/C 


C -1 


-B -C 






^(12) 
X18 




-/A 


/A 


-B /C -A 


A 


-/c 


-C -1 


B C 






where ^ 


4 = 


E(3) 


= (-l+ER(-3))/2 = 


b3, B 


= -E 


(4) - -ER( 


-l)--i, C 


= 


E(12)". 


The 


generators of C^^ arc: 














/ -1 











1 \ 


/ 1 








\ 








-1 


-1 


1 





1 





1 














-1 





1 


-1 


2 





1 














-2 


-1 


2 


-1 


2 








1 











-1 


-1 


1 


-1 


1 1 








1 


-1 1 








V 


-1 








1 J 


VO 








1 J 








The 


representatives of conjugacy classes 


ofG 


'19 are: 








/ 1 ( 


] 








\ 


/ 


-1 








1 \ 


/ -1 1 




-1 \ 







L 












-1 -1 


1 





1 


1 




-1 -1 




( 


3 1 












-1 


1 


-1 


2 


-1 2 




-1 -1 




( 


3 


1 







' 


-2 -1 


2 


-1 


2 ' 


3 




-2 -1 


' 


( 


] 





1 






-1 -1 


1 





-1 2 


2 




-2 1 -1 




Vo ( 


] 





1 


) 


V 


-1 








1 ; 


V 


1 




-10 0/ 
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/ -1 


1 


1 -1 c 


) ^ 




/ 


-1 


1 - 


O 




( ° 


-1 


1 





-1\ 


1 


1-10-1 




-1 


-1 


1 -1 




-1 


-1 


1 


-1 


-1 2 


1-10-1 







-1 


1 -2 







-1 


1 


-2 


3 


1-2 0-1 


' 


-1 


-2 1 


1 -2 


' 


-1 


-2 


1 1 


-2 


2 


1-1-1 




-1 


-1 1 


1 -2 




-1 


-1 


1 1 


-1 -1 


V 1 


1-10 y 




I -1 


1 


-1 y 




I -1 





1 


-l) 


/ 1 - 


-10 \ 




^ 


1 - 


-1 


\ 




^ 1 


-1 








\ 




1 - 


-2100 




1 


- 


-2 1 







1 








-1 


1 




- 


-2100 







- 


-2 1 







2 


-1 


-1 





1 




- 


-3200 


7 





- 


-3 2 





' 


3 





-1 


-1 


1 


' 


- 


-2 11-1 







- 


-2 2 


-1 




2 





-1 


-1 1 







V - 


-110-1/ 




vo 


- 


-1 1 


-1 j 




V 1 





-1 





^ J 




/ 1 -1 


^ 




/ -1 





1 ^ 




( ^ ° 








\ 




1 


0-101 




-1 


-1 1 


1 




1 













2 -1 


-10 1 




-1 


1 


-10 2 







1 










3 


-1-10 1 


' 


_2 


-1 2 


-10 2 


' 








1 







2 


-10-11 




-1 


-1 1 


-1 1 1 










1 -1 


1 




V 1 


-10 y 




I 


-1 


1 y 




iy 








1 y 




The character table of G"^" : 


























10 










A19 




1111 


1 




1 1 1 






A-2) 

A19 




-11-11 


-1 


1 -1 


1 -1 1 


-1 








^(3) 
A19 




1-111 


-1 


-1 1 


1 -1 -1 


-1 








^(4) 
A19 




-1 -1 -1 1 


1 


-1 -1 


1 1 -1 










^(5) 
A19 




A -/A /A -A 


A 


1 -1 


-/A /A -A 


-1 








xll' 




/A -A A -/A 


/A 


1 -1 


-A A -/A 


-1 








xl? 




-/A A -A -/A 


/A 


-1 1 


-A A /A 


-1 








^(8) 
A19 




-A /A -/A -A 


A 


-1 1 


-/A /A A 


-1 








^(9) 
A19 




A /A /A -A 


-A 


-1 -1 


-/A -/A A 










^(10) 
Xl9 




/AAA -/A 


-/A 


-1 -1 


-A -A /A 










Xl9 




-/A -A -A -/A 


-/A 




-A -A -/A 










^(12) 
Xl9 




-A -/A -/A -A 


-A 




-/A -/A -A 










where A = 


-E(3) = (l-ER(-3))/2 


= -b3. 














The generators of G*^" are: 
















I ^ ° 


1 \ 


















-1 1 


1-10 1 


















-1 1 


1-110 


















-1 2 


1-10 1 


















-1 1 


1 


















V -1 


1 


j 
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The representatives of conjugacy classes of G^™ are: 



/ 1 


\ 


/ 


-1 


1 \ 




f Q 


- 


10 10 


-1 \ 




10 







-1 1 


1-10 1 




0-1010 







10 







-1 1 


1-110 




1-10 10 


-1 




1 





•) 


-1 2 


1-10 1 


' 


1-2011 


-1 


? 





1 




-1 1 


1 




0-1101 


-1 




V 


1 ) 


\ 


-1 1 


y 




V 1 


-1 / 




/ 


-1 1 \ 


1 ° 


-1 ^ 




/ 1 -1 


\ 


1 


0-10 





-110 -1 




0-1 


1 -1 





0-10 


1 


-10 -1 




1 -1 


-1 1 


1 -1 


1 -2 


' 1 


-110-1 -1 


' 


0-2 


1 -1 1 


1 -1 -1 


1 -1 


1 


-10 1-1 -1 




0-1 





V -1 


1 -1 0^ 


V 1 


-1 y 




iy 1 -1 


0/ 


/ 1 


-1 1 \ 


/ 1 


-10 ^ 




^-100 


1 \ 


-1 1 


-1 1 




-10 1-1 




0-1 


1 


-1 1 


-1 1 1 




-2010-1 




-1 1 -1 


1 


-2 2 1 


-211' 




-2101-2 




-1 1 -1 


-111' 


-12 


-1 1 




-110 0-1 




-1 1 


-1 1 


\ 1 


-1 


w 


Vo 


-110 c 


' y 




V - 


-10 





oy 



The 


5 character table of G""" 










x^y 




1 


1 


1 


1 


1 


1 


1 


1 


X^^o^ 




A 


/A 


/A 


1 


A 


/A 


A 


1 


X20 




/A 


A 


A 


1 


/A 


A 


/A 


1 


X^o^ 




B 


/B 


/C 


/A 


C 


/D 


D 


A 


X^o^ 




C 


/C 


/D 


/A 


D 


/B 


B 


A 


X^o^ 




D 


/D 


/B 


/A 


B 


/C 


C 


A 


X^o^ 




/D 


D 


B 


A 


/B 


c 


/c 


/A 


X20 




/C 


C 


D 


A 


/D 


B 


/B 


/A 


X20 




/B 


B 


C 


A 


/C 


D 


/D 


/A 



where A == E(3) = (-l+ER(-3))/2 = b3, B = -E(9)'*-E(9)^ C ^ E(9)^ D = E(9)^. 
The generators of C^^ arc: 



/ -1 








1 \ 




( ^ 


-1 


-1 1 


\ 




/ 1 


\ 


0-1 








1 







-1 










10 





-1 1 -1 








1 







-1 


-1 1 







10 





-1 1 -1 


-1 


1 


1 


7 


1 


-2 


-1 1 





' 


Olio 


-1 1 


-1 1 


-1 





1 







-2 


1 







1 


-1 1 


V -1 








^ } 




lo 


-1 


1 


-w 




iy 


1 1 


/ 1 1 


-1 





\ 












1 


-1 





1 












2 1 -1 


-1 





1 












3 0-1 


-1 





1 












2 


-1 





1 












\ 1 





-1 


1 / 
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The representatives of conjugacy classes of G^^^ are: 
/ 1 \ 



10 

10 

10 

10 

V 1 y 



( -I 



-1 1 



V 



-1 1 
-1 1 

-1 





-1 
-1 
-1 






1 \ 
1 






1 

-1 1 1 

-1 1 

0/ 







( -I 





1 

1 



-1110 



-12 10-1 



-110 1 
-110 



V 

/ 







1,1 -2 

V 

/ 
-1 





-1 
-1 

-2 

1 
-1 



-1 





1 
1 

-1 
1 







-1 1 





V 
/o 



1 
1 
1 

Vi 



1 1 



-1 1 

-1 



-1 1 

-1 
-2 1 
-3 1 
-2 
-1 




\ 


-1 



/ 

-1 1 \ 

1 

-1 1 
-1 1 
1 

-1 ly 
-1 \ 





/ -1 -1 1 
0-1 
0-1-101 
1-2-101 



-2 



Vo 



-1 






1 
1 



-11-11 



-1 




/ 1 -1 1 
10 









2 


-1 


1 





2 


-1 








2 


-1 





1 


1 


-1 






/ 

-1 \ 

-1 
-1 

-2 
-1 

-1/ 
-1 \ 
-1 
-1 
-1 



/ 



/ 


-1 1 

1 


V 

/ 1 
10 
10 
Olio 
1 

V 



1 
1 






1 
1 
1 

Vi 

\ 









-1/ 
-1 1 \ 





-1 
-1 
-1 
-1 



/ 



-1 

-1 

V 

/ 





1 



1 
1 








-1 
-1 



-l\ 

-1 
-1 
-1 
-1 

-1/ 



1 -1 1 -1 \ 
1 0-1 



1 



1 1 



-1 1 

1 

-1 2 

0-12 

-1 1 -1 



-1 
-2 1 
-3 1 

-2 1 



/ 




-1 -2 

V 

/ 



\ 





-1 1 

-1 1 

1/ 

1 1 

1 1 1 



1 / 
( -I 





2 


-1 





-1 


3 


-1 





-1 


2 


-1 





-1 


1 


-1 








-1 


-1 


1 





-1 


-1 





1 


-1 


-2 


1 


1 


-2 


-2 


1 


2 





1 
1 
1 

0-1-102 



\ 



-1 
-1 
-1 



V -1 1-1/ 



-2 -1 
-3 -1 



V 
\ 
-1 

-1 

1 -1 



-1 



1 

3 1 

3 1 

-1 1 

-1 1 

V 






1 
1 1 
1 1 
1 1 
1 1 






-1 1 
-1 
-1 
-1 

/o 





1 1 -1 

1-1/ 

-1 1 \ 

1 

-1 1 

-1 2 
-1 1 

-1 1/ 



1 \ 
-10 1 
-10 1 
-2101 
-10 10 

0/ 
-1-110 










1 
Vo 

(I 

1 



1 

1 

V 



-1-10 1 



\ 







-1-10 1 -1 
-1-10 1 -1 
-1 1-1/ 
\ 

10 
1-110 
1-10 1 
1/ 
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/ -1 


1 \ 


/ 0- 


-1 \ 


1 ° 


-1 


-110 \ 


0-10 


1 


0-1100- 


-1 


- 


-1 


-111-1 


-11-10 


1 


1-10 0- 


-1 


- 


-2 


-12 0-1 


-11-10 -1 


2 ' 


1-2010- 


-2 ' 


1 - 


-2 


-2 2 1-2 


-10-11 -1 


1 


1-10 1- 


-2 


1 - 


-2 


-111-1 


V -1 


0/ 


V 1 0- 


-1 / 


Vo 


-1 


1-1/ 


/ -1-110 


\ 


/ 1 -1 1 


-1 \ 


1 ° 




-1 1 \ 


0-1000 





10 


-1 







-10 1 


-1-10 1 





2-10 


-1 







-11-11 


-1-2 1 





12-10 


-2 


1 




-2 1-12 


-1-1 1 


-1 


111-10 


-1 








-11-12 


V -1 1 


-1 / 


Vol 1 -10 


J 


V 





-11-11/ 



The character table of G"^^ 





















10 






















20 


X^V 


1 


1 


1 ] 


L 1 


1 


1 


L 1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


x'S 


1 


1 


1 ] 


L 1 


1 


1 


L 1 


1 


-D 


-D 


-D 


-D 


-D 


-D 


-D 


-/D 


-/D 


-/D 


X21 


1 


1 


1 ] 


L 1 


1 


1 


L 1 


1 


-/D 


-/D 


-/D 


-/D 


-/D 


-/D 


-/D 


-D 


-D 


-D 


X21 


2 


2 


2 2-2 


_2 


_2 






-1 


-1 


-1 


-1 


1 


1 


1 


-1 


-1 


-1 


X21 


2 


2 


2 2-2 


-2 


-2 






/D 


/D 


/D 


/D 


-/D 


-/D 


-/D 


D 


D 


D 


X21 


2 


2 


2 2-2 


_2 


_2 






D 


D 


D 


D 


-D 


-D 


-D 


/D 


/D 


/D 


X21 


3 


3 


3 3 3 


3 


3 - 


1 -1 


-1 






















X21 


3 


A 


/A 


-1 


D 


/D 


L -D 


-/D 


F 


G 


-/F 






-1 


D 


/D 


/F 


-F 


-G 


X21 


3 


/A 


A 


-1 


/D 


D 


L -/D 


-D 


/F 


-G 


-F 






-1 


/D 


D 


F 


-/F 


G 


X21 


3 


A 


/A 


-1 


D 


/D 


L -D 


-/D 


G 


-/F 


F 






D 


/D 


-1 


-G 


/F 


-F 


X21 


3 


/A 


A 


-1 


/D 


D 


L -/D 


-D 


-G 


-F 


/F 






/D 


D 


-1 


G 


F 


-/F 


X21 


3 


A 


/A 


-1 


D 


/D 


L -D 


-/D 


-/F 


F 


G 






/D 


-1 


D 


-F 


-G 


/F 


^(13) 
X21 


3 


/A 


A 


-1 


/D 


D 


L -/D 


-D 


-F 


/F 


-G 






D 


-1 


/D 


-/F 


G 


F 


,,(14) 
X21 


6 


B 


/B 


2 


E 


/E 






/F 


-F 


-G 






/D 


-1 


D 


F 


G 


-/F 


^(15) 
X21 


6 


/B 


B 


2 


/E 


E 










F 


-/F 


G 






D 


-1 


/D 


/F 


-G 


-F 


^(16) 
X21 


6 


B 


/B 


2 


E 


/E 










-F 


-G 


/F 






-1 


D 


/D 


-/F 


F 


G 


^(17) 
X21 


6 


/B 


B 


2 


/E 


E 










-/F 


G 


F 






-1 


/D 


D 


-F 


/F 


-G 


^(18) 
X21 


6 


B 


/B 


2 


E 


/E 










-G 


/F 


-F 






D 


/D 


-1 


G 


-/F 


F 


,X19) 
X21 


6 


/B 


B 


2 


/E 


E 










G 


F 


-/F 






/D 


D 


-1 


-G 


-F 


/F 


^(20) 
X21 


8 


8 


8 - 


1 . 














2 


2 


2 


-1 








2 


2 


2 


^(21) 
X21 


8 


8 


8 - 


1 . 














E 


E 


E 


D 








/E 


/E 


/E 


,,(22) 
X21 


8 


8 


8 - 


1 . 














/E 


/E 


/E 


/D 








E 


E 


E 


^(23) 
X21 


9 


C 


/C 


-3 


-A 


-/A - 


1 D 


/D 






















,,(24) 
X21 


9 


/c 


C 


-3 


-/A 


-A - 


1 / 


D 


I 


) 
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21 








X^V 


1 


1 


1 


1 


X^i^ 


-/D 


-/D 


-/D 


-/D 


^(3) 

X21 


-D 


-D 


-D 


-D 


^(4) 
X2I 


-1 


1 


1 


1 


^(5) 
X2I 


D 


-D 


-D 


-D 


^(6) 
X2I 


/D 


-/D 


-/D 


-/D 


(7) 










X2I 












^(8) 
X2I 






-1 


D 


/D 


^(9) 
X2I 






-1 


/D 


D 


^(10) 
X2I 






/D 


-1 


D 


X21 






D 


-1 


/D 


,,(12) 
X2I 






D 


/D 


-1 


^(13) 
X2I 






/D 


D 


-1 


^(14) 
X21 






D 


/D 


-1 


,,(15) 
X2I 






/D 


D 


-1 


,^(16) 
X2I 






-1 


D 


/D 


^(17) 
X2I 






-1 


/D 


D 


^(18) 
X2I 






/D 


-1 


D 


^(19) 

X2I 






D 


-1 


/D 


(20) 










X2I 


-1 








A21) 
X2I 


/D 








X2I 


D 








, (23) 










X2I 










,,(24) 










X21 













where A = 3*E(3)2 = (-3-3*ER(-3))/2 = -3-3b3, B = 6*E(3)2 = -3-3*ER(-3) = -3-3i3, C = 9*E(3)2 = 
(-9-9*ER(-3))/2 = -9-9b3, D = -E(3)2 = (l+ER(-3))/2 = l+b3, E = 2*E(3)2 = -l-ER(-3) = -1-13, F = 
-E(3)-2*E(3)2 = (3+ER(-3))/2 = 2+b3, G = -E(3)+E(3)2 = -ER(-3) = -13. 
The generators of G"^^ are: 



/ 1 -1 \ 
1-1-11-11 
1-2 1-11 
2-2-11-12 



1-2-11 



V 1 



-1 



-1 1 



1 
0; 



( -I 






V 








-1 
-1 



1 -1 \ 

1 -2 
-2 
-3 

-2 



/ 1 
10 
10 
Olio 



1 -1/ 



\ 





-1 1 



110-10 

V 1 -1 / 



The representatives of conjugacy classes of G^^^ are: 



/ 1 \ 

10 

10 

10 

10 

V 1 y 



/-I -1 1 

0-10 







V 



-2 1 
-2 1 

-1 1 

1 



-1 



\ 





-1 


/ 



( -I 

-1 
-1 

-2 
-1 
-1 







-1 1 
-1 1 

1 





1 





1 \ 
1 1 

1 1 1 
1 1 1 
1 1 1 

110/ 
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/ -1 1 \ 


/ -1 


1 -1 \ 


/ -1 


1 


\ 


-10 1-10 1 





1 -2 


-1 1 


1 - 


-1 1 -1 


-10 0-111 


0-1 


2-2 


-1 


2 - 


-1 1 -1 


-211-211 ' 


0-1 


2-3 


-2 


2 - 


-1 2 -2 


-110-101 


1 -1 


1 -2 


-1 


1 - 


-1 2 -1 


V-100 00/ 


V 1 


-1 1 -1 ; 


V -1 


1 - 


-110/ 


/ -1 1 -1 1 \ 


/ -1 


1 -1 1 \ 


/ 


-1 


1 \ 


-1-10 1-11 


-1 -1 


1 -1 1 


-1 





1 -1 


-1-211-11 


-1 -2 1 


1 -1 1 


-1 


-1 


1 1 -1 


-2-211-12 


-2 -2 1 


2 -2 1 


-2 


-1 


2 0-1 


-1-2 1 1 


-1 -1 1 


1 -2 1 


-1 1 


-1 


1 -1 


V -1 -1 1 / 


V -1 1 


0-11/ 


V -1 1 





0/ 


/ -1 1 \ 


/ 


-1 1 \ 


/ 1 


-1 


1 -1 \ 


10 0-101 


1 


-1 1 


1 1 


-1 


1 -1 


1 -1-111 


1 -1 


-1 1 1 


1 1 


-1 


1 -1 


2-1-1-111 


2 1 -1 


-211' 


2 


-1 


2 -2 ' 


1-1 -111 


1 1 -1 


-1 1 


1 


-1 


2 -1 


V 1 0-110/ 


V 1 -1 


0/ 


V 1 


-1 


1 J 


/ 1 -1 \ 


/ 1 -1 


\ 


/ 1 


-1 


1 \ 


1-1-11-11 


1 -1 -1 


1 -1 1 








0-12 


1-2 1-11 


1 -2 


1 -1 1 





-1 


2 


2-2-11-12 


2 -2 -1 


2 -2 1 


-1 


-1 


1 -1 3 


1-2-11 1 


1 -1 


1 -2 1 


-1 





2 


V 1 -1 -1 1 / 


V 1 


0-11/ 


V 





1/ 


/ 1 -1 1 \ 


/ 1 -1 


1 -1 \ / 


-1 -1 1 





\ 


0-12 


10-11 


-1 


0-10 








0-10 2 


10-21 


1 -1 


-2 1 








1-10-13 ' 


2 0-32 


-1 ' 


-2 1 


-1 


1 


1-10-12 


11-21 


-1 


0-2 





1 


\ -1 1 -1 1 / 


\ 1 1 -1 


; \ 


0-10 





1 -1 / 
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10 


















(1) 
X22 






1 


1 




1 


1 


1 


1 




1 


1 


1 


1 






1 




X^^ 




-1 


1 


1 


-1 


1 


-1 


-1 


-1 




1 


1 


-1 


-1 






-1 


-1 


xil' 




-1 


-1 


1 




1 


1 


-1 


1 




1 


1 


1 


-1 


-1 




1 




X22 






-1 


1 


-1 


1 


-1 


1 


-1 




1 


1 


-1 


1 


-1 




-1 


-1 


X22 




-1 


A 


A 


-1 


A 


-/A 


-/A 


-/A 


/A 


/A 


/A 


-A 


-A 






-A 


-1 


X22 




-1 


/A 


/A 


-1 


/A 


-A 


-A 


-A 


A 


A 


A 


-/A 


-/A 






-/A 


-1 


X22 




-1 


-/A 


/A 




/A 


A 


-A 


A 


-A 


A 


A 


/A 


-/A 


-1 




/A 




x'^^ 




-1 


-A 


A 




A 


/A 


-/A 


/A 


-/A 


/A 


/A 


A 


-A 


-1 




A 




x^^ 






-/A 


/A 


-1 


/A 


-A 


A 


-A 


-A 


A 


A 


-/A 


/A 


-1 




-/A 


-1 


AW) 
X22 






-A 


A 


-1 


A 


-/A 


/A 


-/A 


-/A 


/A 


/A 


-A 


A 


-1 




-A 


-1 


A22 






A 


A 




A 


/A 


/A 


/A 


/A 


/A 


/A 


A 


A 






A 




A12) 
A22 






/A 


/A 




/A 


A 


A 


A 


A 


A 


A 


/A 


/A 






/A 




^(13) 
X22 


2 






-1 




2 


-2 




1 




-1 


2 


-2 






-1 


1 


-2 


y(14) 
A22 


2 






-1 


-1 


2 


2 




-1 




-1 


2 


2 






-1 


-1 


2 


,,(15) 
X22 


2 






-A 




B 


-/B 




/A 




-/A 


/B 


-B 






-1 


A 


-2 


^(16) 
X22 


2 






-/A 




/B 


-B 




A 




-A 


B 


-/B 






-1 


/A 


-2 


^(17) 
X22 


2 






-A 


-1 


B 


/B 




-/A 




-/A 


/B 


B 






-1 


-A 


2 


^(18) 
X22 


2 






-/A 


-1 


/B 


B 




-A 




-A 


B 


/B 






-1 


-/A 


2 



where A = E(3)2 = (-l-ER(-3))/2 = -l-b3, B = 2*E(3)2 = -l-ER(-3) = -1-13. 

The generators of G"^^ are: 
/ -1 1 1 -1 \ 
-10 1 -10 



-111-1-11 



-2 1 1 
-1 1 
V 1 



-2 1 
-1 
-1 0; 



The representatives of conjugacy classes of G*^^ are: 



/ 1 \ 

10 

10 

10 

10 

V 1 y 



/ 




-1 
V-1 



-1 



1 \ 
0-111 
0-120 
1-221 
1-111 
1-110/ 



/ -1 1 

-2 1 

-2 1 

-3 1 

-2 1 1 

-1 1 

/ 

-1 







V 



\ 



1 

1 
-1 1 



00/ 
1010 
1101 



-111-1 \ 
-101 -10 
-111-1-11 
-211 -21 
-1100 







-2011-1 

-2102-2 

-110 1-1 

1-1 



1 
/ 



-1 
-1 0/ 



-1 





-1 1 



-11-2 



-2 



1-1-2 2 
1-1-11 -1 
V -1 1-1 



1\ 

1 

1 

1 



0/ 
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/o 








-1 \ 


1 ° 


1 


-1 








\ 


/ 1 


-1 1 \ 





-1 1 





-1 


1 


1 


-1 








-1 


2 


-10 




-10 





-1 





1 


-1 








-1 


-1 2 1 


-2 1 




-1 1 


-1 


-1 


1 


2 


-1 


-1 





-1 


-1 3 1 


-2 1 




-1 1 


-1 


-1 


1 


1 


-1 





-1 





-12 


-1 1 


\ 1 








-1/ 


V 1 





-1 








/ 


V 1 


-10 1/ 


/ 1 


-10 





\ 


/ 1 





-1 


1 


-1 


\ 


/ -1 


1 \ 




-10 





1 


1 





-1 


1 





-1 


0-1 


1 


2 


-10 








1 


-1 


-1 


2 


-1 


-1 


-1 1 -1 


1 


2 


-2 1 


-1 


1 ' 


2 


-1 


-2 


2 





-2 ' 


-1 1 -1 


-1 1 1 


1 


-2 1 








2 


-1 


-1 


1 





-1 


-1 1 


-1 1 


VO 


-1 1 





0/ 


V 1 


-1 


-1 


1 





J 


V -1 


00/ 
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x|; 




1 


1 


1 


1 


1 


1 






1 




1 


X23 




1 


-1 


-1 


-1 


-1 


1 




-1 


1 


-1 


1 


X^a' 




A 


A 


/A 


A 


/A 


A 






/A 




/A 


X^^ 




A 


-A 


-/A 


-A 


-/A 


A 




-1 


/A 


-1 


/A 


A5) 
X23 




/A 


/A 


A 


/A 


A 


/A 






A 




A 


X23 




/A 


-/A 


-A 


-/A 


-A 


/A 




-1 


A 


-1 


A 


X23 




-1 


B 


B 


-B 


-B 


1 


-1 


-B 


-1 


B 


1 


X23 




-1 


-B 


-B 


B 


B 


1 


-1 


B 


-1 


-B 


1 


X23 




-A 


C 


-/c 


-C 


/C 


A 


-1 


-B 


-/A 


B 


/A 


AW) 
X23 




-A 


-C 


/C 


C 


-/c 


A 


-1 


B 


-/A 


-B 


/A 


X23 




-/A 


-/c 


c 


/c 


-C 


/A 


-1 


-B 


-A 


B 


A 


^(12) 
X23 




-/A 


/c 


-C 


-/c 


c 


/A 


-1 


B 


-A 


-B 


A 



where A = E(3) = (-l+ER(-3))/2 
The generators of G^^^ arc: 



b3, B = E(4) = ER(-l) = i, C = E(12)^. 



-10 
-10 
-10 



(I 

1 

2 

2 

1-201 
V -1 1 



0\ 

1 





-201-11 




0/ 



/ 1 
10 
10 
Olio 



1 

V 



The representatives of conjugacy classes of 



/ 1 \ 

10 

10 

10 

10 

V 1 y 



-1 






-1 
-1 1 -1 
-1 1 -1 

-1 1 

V -1 







-1 
-1 





\ 





-1 1 

-1 1 

1/ 

G"'"-' are: 

1 \ 

1 

1 

1 1 

1 

0/ 



/ 
1 



1 1 \ 
-1 1 



110-210 

111-311 

11-201 

V 1 -1 / 



0-10 
-11-10 



/ -1 1 \ 

1 

1 

-11-10-12 

-10-11-11 

V-10 0/ 



46 



SHOUCHUAN ZHANG, PENG WANG, JING CHENG, HUI YANG 



/ -1 





1 


-1 \ 


/ -1 1 - 


1 \ / -1 1 - 


1 \ 


-1 


1 -1 


1 


-1 


-10 1-11- 


1 -10 1-11- 


1 


-1 


0-1 


2 


-1 


-10 0-12- 


1 -10 0-12- 


1 


-2 


1 1 -2 


2 


-1 


-10 0-12- 


2 ' -10 1-23- 


2 ' 


-1 


1 -1 


1 


-1 


0-12- 


2 -111-22- 


1 


V 


1 -1 


1 


-1 / 


V 10-11- 


1 / V 10-11- 


1/ 


/ -1 


1 





\ 


/ -1 1 \ 


/ -1 -1 1 \ 




-2 


1 








-2010 


1-1-10 1 




-2 


1 





1 


-2010 1 


1-1-211-1 




-3 


1 


1 


' 


-3011-11 


1-2-212-1 


' 


-2 


1 1 -1 


1 





-2001 


0-1-102-1 




V -1 


1 





0/ 


V -1 1 / 


V -1 1-1/ 




/o 


-1 -1 1 





\ 


/ -10 1 


0\/0 -1010- 


1 \ 


1 


-1 -1 


1 





0-11 


1 -1-110 1- 




1 


-1 -2 1 


1 


-1 


0-12 


0-2011- 




2 


-2 -2 1 


1 


-1 


-1 0-12 


1 ' -1-2111- 


1 ' 


1 


-2 -1 1 


1 


-1 


-1 0-12 


-1-10 11- 




Vo 


-10 


1 


-1 / 


\ -1 1-11 


o/yo 001- 


1 / 


/ 


-1 1 





\ 


/ 0-110 C 


\ / 0-110 c 


) \ 





1 -1 


1 


-1 


1-10 1- 


1 1-10 1- 




-1 


-1 1 


1 


-1 


-10-111- 


1 -10-111- 




-1 


1 -2 1 


1 


-1 


-11-10 2- 


1 ' 0-212- 


2 ' 





-2 1 


1 


-1 


-11-10 1 C 


0-102- 


1 


V 


0-10 


1 


/ 


V 0-101 c 


/ V 0-101 c 


' / 


/o 








-1 \ 


/ 1 -1 c 


\ / 1 -1 


\ 





-1 1 





-1 


11-10 - 


1 11-10 


-1 




-10 





-1 


1-10 - 


1 1-10 


-1 




-1 1 


-1 


-1 


11-21-1- 


1 ' 12-1-10 


-1 




-1 1 


-1 


-1 


10-21 - 


1 11-10-1 





\ 1 








-1 / 


V 1 -1 c 


/ V 1 -1 


/ 


/ 1 


-10 





\ 


/ 1 -1 1-1 


\/-10 00l\ 






-10 





1 


11 -11-1 


0-1001 




2 


-10 








10 -12-2 


-11-10 1 




2 


-2 1 


-1 


1 ' 


2 -12-2 


-10-2101 




1 


-2 1 








10 -12-1 


-10-1010 




VO 


-1 1 





0/ 


V 1 -11 


/V-10 OOOy^ 
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The character table of G^^-i: 






















































10 


















20 




A24 




1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 ] 


L 1 


1 


1 


1 




1 


1 


1 


X24 




A 


A 


/A 


/A 


/A 


/A 


/A 


A 


A 


A 


/A ] 


L 1 


1 


/A 


1 




A 


1 


A 


xS^ 




/A 


/A 


A 


A 


A 


A 


A 


/A 


/A 


/A 


A ] 


L 1 


1 


A 


1 




/A 


1 


/A 


xri 




A 


1 


1 


/A 


A 


/A 


1 


A 


/A 


1 


A ] 


L A 


/A 


/A 


/A 




A 


A 


/A 


X24 




/A 


1 


1 


A 


/A 


A 


1 


/A 


A 


1 


/A ] 


L /A 


A 


A 


A 




/A 


/A 


A 


X24 




/A 


A 


/A 


A 


1 


A 


/A 


/A 


1 


A 


1 ] 


L A 


/A 


A 


/A 




/A 


A 


1 


X24 




A 


/A 


A 


/A 


1 


/A 


A 


A 


1 


/A 


1 ] 


L /A 


A 


/A 


A 




A 


/A 


1 


xfl 




1 


/A 


A 


1 


/A 


1 


A 


1 


A 


/A 


/A ] 


L A 


/A 


1 


/A 




1 


A 


A 


X24 




1 


A 


/A 


1 


A 


1 


/A 


1 


/A 


A 


A ] 


L /A 


A 


1 


A 




1 


/A 


/A 


x^i°^ 


2 


2 


-1 


-1 




1 


-2 


1 




1 


1 


-1 


1 


-1 


2 


1 


-2 


-2 


-1 


-1 


xi\'^ 


2 


2 


-A 


-/A 






A 


-2 


/A 






/A 


A 


-A 


/A 


-A 


2 


A 


-2 


-2 


-/A 


-/A 


X24 


2 


2 


-/A 


-A 






/A 


-2 


A 






A 


/A 


-/A 


A 


-/A 


2 


/A 


-2 


-2 


-A 


-A 


X^f^ 


2 


B 


-/A 


-A 






1 


-/B 


A 






1 


/A 


-1 


/A 


-A 


/B 


A 


-2 


-B 


-/A 


-1 


,,(14) 
X24 


2 


/B 


-A 


-/A 






1 


-B 


/A 






1 


A 


-1 


A 


-/A 


B 


/A 


-2 


-/B 


-A 


-1 


^(15) 
X24 


2 


B 


-A 


-/A 






/A 


-/B 


/A 






A 


A 


-/A 


1 


-1 


/B 


1 


-2 


-B 


-1 


-A 


^(16) 
X24 


2 


/B 


-/A 


-A 






A 


-B 


A 






/A 


/A 


-A 


1 


-1 


B 


1 


-2 


-/B 


-1 


-/A 


^(17) 
X24 


2 


B 


-1 


-1 






A 


-/B 


1 






/A 


1 


-A 


A 


-/A 


/B 


/A 


-2 


-B 


-A 


-/A 


xiT 


2 


/B 


-1 


-1 






/A 


-B 


1 






A 


1 


-/A 


/A 


-A 


B 


A 


-2 


-/B 


-/A 


-A 


^(19) 
X24 


3 


3 






-1 




3 




-1 






. 


1 




3 




3 


3 






Xr4°' 


3 


C 






-/A 




/C 




-A 






. 


1 




/c 




3 


C 






x'^I^ 


3 


/c 






-. 


A. 




c 




-/ 


A 






. 


1 




c 




3 


/c 







where A = E(3)2 = (-l-ER(-3))/2 = -l-b3, B = 2*E(3)2 = -l-ER(-3) = -1-13, C = 3*E(3)2 = (-3-3*ER(-3))/2 
= -3-3b3. 

The generators of G"^^ are: 



/ -1 


[ 


) 


M 




/ -1 1 \ 


/ 1 


-1 








\ 





-1-11 1 




10 





-1 


1 


-1 1 







0-1002 




10 


1 


-1 





-1 1 







-1-11- 


1 3 


' 


10 


1 


-1 


1 


-1 -1 2 







-1-11- 


1 2 




10 


1 





1 


-1 -1 1 




V 


-1 [ 


) 1 y' 




I 1/ 


V 





1 


-10 


/ 


Ther 


epresentatives of conjugacy classes of C^^ are: 








/ 1 


\ 




/ -1 -1 1 \ 


/ -1 








1 \ 




1 







0-110-11 





-1 


-1 


1 1 







10 




0-210 00 


-1 


-1 





1 1 







10 


7 


0-22-101' 


-1 


-2 





1 2 


' 





10 




0-12-100 


-1 


-2 





1 1 




V 


1 y^ 




\ 1-10 0/ 


V 


-1 





1/ 




/ -1 


( 


) 1 \ 




/ -1 1-1 


\ 


/ -1 





1 -1 \ 





-1-11 ( 


) 1 




0-101-1 










-10 1-1 





-1 ( 


) 2 




-11-10 1-1 










-10 2-2 





-1-11- 


1 3 


' 


-11-10 1-2 


' 








-10 2-3 





-1-11- 


1 2 




-10-110-1 







-1 


-111-2 


V 


-1 ( 


) 


w 




\ 0-110-1 


/ 


I 





-1 1 


-w 
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/-I 



1 
1 



-1 




1 1 

1 



V 

/ -1 1 \ 



\ 

-1 
-1 

-2 
-1 

/ 



/-I 








V 

/ 


-1 
-1 
-1 

V 



/ 1 -1 





Vo 



10 
10 
10 
10 
1/ 

-1 
-1 - 

11 

10 2 

10 1 

1/ 







1 \ 
-110 1 



-1 

-2 
-2 

-1 



-1 1 

-2 1 

-2 2 

-1 2 

1 





-1 
-1 
-1 



\ 

-1 1 



1 



/ 








V 

/-111 

1 1 

-1 1 2 

-1 1 2 

-1 1 1 

V 1 

/ 


-1 
-1 
-1 
V 

(I 






vo 






-1 
-1 



1 



-1 
-1 

-2 
-2 
-2 

-1 

\ 



-1 
-1 
-1 



/-I 



\ 

-1 



-1 


/ 

/-111 






-11-1/ 



V 



1 1 

2 1 



-1 


-1 







1 



1 



1 





-1 
-1 
-1 
-1 
-1 

1 1 -1 \ 
10 1-1 
2 -2 
2 -3 
111-2 
110-1/ 



1 1 
1 



-1 
-1 





V 
-1 \ 
-1 
-1 
-2 
-1 
/ 



1 

1 
1 1 
1 1 
1 

-1 
-2 1 
-2 
-3 1 
-2 1 






\ 








-1 


1 


-1 


1 





1 





1/ 



\ 











1 



/ 






1 

-1 1 
-1 1 
-1 1 



V 1 



/-I -1 

-1 

-1 -1 

-1 -1 



-1 




V 







-11-1/ 

1-11-1 

-2 1 

-2 1 

-3 2 

-2 2 

-1 1 -1 



-1 1 

-1 1 

-1 -1 2 

-1 -1 1 

-10 
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10 


















x^y 




1 


1 


1 


1 


1 


1 


1 










1 


1 




1 


1 


1 


X^^ 




-1 


-1 


1 


1 


-1 


-1 


1 






-1 




1 


1 




1 


1 


1 


A3) 

X25 




-1 


1 


-1 


1 


-1 


1 


-1 








-1 


-1 


-1 


-1 


1 


1 


1 


X25 




1 


-1 


-1 


1 


1 


-1 


-1 






-1 


-1 


-1 


-1 


-1 


1 


1 


1 


X25 




A 


/A 


-/A 


-/A 


/A 


A 


-A 






-1 




-/A 


-A 




-A 


-/A 


-A 


X25 




/A 


A 


-A 


-A 


A 


/A 


-/A 






-1 




-A 


-/A 




-/A 


-A 


-/A 


X25 




/A 


-A 


A 


-A 


A 


-/A 


/A 








-1 


A 


/A 


-1 


-/A 


-A 


-/A 


X25 




A 


-/A 


/A 


-/A 


/A 


-A 


A 








-1 


/A 


A 


-1 


-A 


-/A 


-A 


X25 




-/A 


A 


A 


-A 


-A 


/A 


/A 






-1 


-1 


A 


/A 


-1 


-/A 


-A 


-/A 


X25 




-A 


/A 


/A 


-/A 


-/A 


A 


A 






-1 


-1 


/A 


A 


-1 


-A 


-/A 


-A 


X25 




-A 


-/A 


-/A 


-/A 


-/A 


-A 


-A 










-/A 


-A 




-A 


-/A 


-A 


^(12) 
X25 




-/A 


-A 


-A 


-A 


-A 


-/A 


-/A 










-A 


-/A 




-/A 


-A 


-/A 


(13) 
X25 


2 






-2 


-1 






_2 


-1 






-2 


1 


1 




2 


2 


-1 


^(14) 
X25 


2 






2 


-1 






2 


-1 






2 


-1 


-1 


-1 


2 


2 


-1 


y(15) 
X25 


2 






B 


A 






/B 


-1 






-2 


-A 


-/A 




-/B 


-B 


/A 


^(16) 
X25 


2 






/B 


/A 






B 


-1 






-2 


-/A 


-A 




-B 


-/B 


A 


^(17) 
X25 


2 






-B 


A 






-/B 


-1 






2 


A 


/A 


-1 


-/B 


-B 


/A 


X25 


2 






-/B 


/A 






-B 


-1 






2 


/A 


A 


-1 


-B 


-/B 


A 



where A = -E(3)^ = (l+ER(-3))/2 = l+b3, B = -2*E(3)^ = l+ER(-3) = 1+13 
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3. Ej 



The generators of G are: 



/ -1 


1 \ 




f 1 











M 




/ 1 








M 








10 




0-101000 




1 








10 




10 




10-11000 








10 


: 


10 


7 


10 


7 






10 




10 




10 








10 




10 




10 








Vo 000001/ 




V 1/ 




^00 0001/ 








/lOO 000\ 




M \ 




/lOOOO 0\ 








10 




10 




10 








1 




10 




10 








11-110 




1 




10 








10 




1-110 




1 








10 




10 




1-11 








\000 001/ 




V 1/ 




Vooooo 1/ 








/lOOOOO 0\ 








10 








10 








10 








10 








1 








\00000 1-1/ 








The representatives of conjugacy classes of G are: 








/ 1 ' 


\ 


/ -1 -1 1 1-1 \ 




( 1 


-1 1 


-1 \ 




10 




-1-11 1-1 -1 




1 1 


-1 1 - 


1 -1 1 




10 




-1-11 2-2 -1 




1 


-12- 


1 -2 1 


1 '■— 


10 


, S2 := 


-1-2 2 2-2 -2 


, S3 := 


1 1 


-12- 


1 -3 2 




10 




-2 1 2-2-1 




1 


-12- 


1 -2 2 




10 




-11-12-1 -1 




1 


-1 1 


-2 2 


V 1 , 


/ 


\ -10 1 -1 / 


V 1 





-1 1 / 




/ 1 -1 1 -1 \ 




/ -1 -1 1 1 -1 \ 










11-21-11-1 




-2-111-11 -1 










1-22-21-1 




-2-112-21 -1 








4 '■— 


12-32-21-2 

11-22-21-2 

10-22-10-1 

\ -1 1 -1 / 


, S5 := 


-3-213-21 -2 

-2-212-11 -2 

-1-202-11 -1 

V -1 -1 1 / 


■> 








/-lO 0\ 




/ 1 -1 1 -M 










0-100000 




1-11-110-1 










0-10000 




0-12-220-1 








6 := 


0-1000 
0-100 
0-10 


, s^ := 


1-12-330-2 
1 2-320-1 
1 1-211-1 


5 








^0000 








- 


l) 




I 1 





-1 1 





/ 
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ss := 



Sll 



Sl3 



Sl5 



Sl8 



S20 



/ -1 





2 


-1 




3 


^ 




/-I 


-1 


1 


3 





1 \ 






/ 


/ ( 


3 


-1 





1 - 


-1 


1 \ 


-2 


1 


2 


-1 




3 










-2 


1 


3 





1 




- 


1 1 


-1 





1 - 


-1 




_2 


1 


3 


-2 




3 


1 







-2 


1 


3 





2 




( 


3 1 


-2 





2 - 


-2 




-3 


2 


4 


-2 


- 


-1 


1 


, Sg : = 





-4 




1 





2 


, sio ■= 


- 


1 2 


-2 


-1 


3 


-2 




_2 


1 


3 


-1 


- 


-1 


1 







-3 


1 


3 1 





1 




- 


1 2 


-1 


-1 


2 - 


-2 




-1 


1 


2 


-1 


- 


-1 1 










-2 


1 


3 


1 







- 


1 1 


-1 





1 - 


-1 





V 


1 


1 


-1 




3 


J 


V 


-1 


1 


3 





J 




V - 


1 








1 - 


-1 


/ 


/ 1 





-1 


1 





-1 


\ 




^ 


-1 


1 


-1 


1 


\ 



















1 


-1 


1 





-1 







1 


-2 


1 


-1 


1 

























-1 


2 





-2 










-2 


1 1 


-2 


2 

























-2 


3 





-2 





, Si2 := 





-4 


1 2 


-2 


2 





7 




















-2 


2 


1 


-2 










-3 


1 1 


-1 


2 


-1 






















-2 


2 





-1 










-2 


1 





1 



















V 





-1 


1 





-1 


1 / 




V 


-1 








1 


/ 
















/ -1 







1 - 


-1 





1 \ 




/ -1 


-1 


1 





1 -1 


\ 



















-1 


1 - 


-1 





1 







-2 


1 





1 -1 
























1 - 


-2 





2 




-1 


-2 


2 





-1 2 -1 
























2 - 


-3 





2 


, si4 := 


-1 


-3 


3 





-1 2 -2 


, 






















2 - 


-2 


-1 


2 







-2 


2 





-1 2 -2 
























2 - 


-2 





1 







-1 


2 


-1 


1 -1 
















V 







1 - 


-1 





1 -1 / 




V 





1 


-1 


1 -1 


/ 














/ 




3 1 







-1 c 


1 


\ 


/ - 


1 1 








- 


-1 1 


\ 


/ 


-1 





1 





\ 


-1 




1 1 







-1 c 


1 




- 


1 








1 - 


-2 2 







-1 


-1 


1 







-1 




1 2 


-] 




-1 c 


2 




- 


1 1 


-1 





1 - 


-2 2 







-2 





1 







-2 




1 2 







-2 C 


3 


, si6 := 


- 


1 1 


-1 





1 - 


-3 4 


, si7 := 





-2 


-1 


2 







-2 




3 2 







-1 C 


2 




- 


1 


-1 


1 


- 


-2 3 




1 


-1 


-1 


1 







-1 




3 1 







-1 1 


1 




( 


) 


-1 


1 


- 


-2 2 





















V 




3 







c 


1 


/ 


V c 


) 


-1 


1 


- 


-1 1 , 


/ 


V 














1 / 


/ 1 








-1 





1 


\ 




^ -1 


-1 


1 








1 \ 
















2 








-1 





1 - 


-1 







-1 











2 
















2 


1 





-2 





2 - 


-1 







-2 


1 








2 
















3 


1 





-3 


1 


2 - 


-2 


, si9 := 





-2 


1 








-1 4 


, 














2 


1 




-3 


1 


1 - 


-1 







-1 


1 





-1 


3 
















1 







-2 


1 


1 - 


-1 










1 


-1 





2 
















V 







-1 





1 - 


-1 / 




V 














1 ) 
















/ -1 




-1 


1 








1 -1 \ 




/ 1 


-1 








1 \ 
















-1 




-1 


1 





-1 


2 -1 




2 





-1 





1 
















-1 




-2 


2 





-1 


2 -1 




2 


-1 








1 
















-1 




-3 


2 





-1 


3 -2 


, S21 := 


3 


-1 


-1 





1 -1 2 


5 














-1 




-2 


2 - 


-1 





2 -1 




2 








-1 


1 -1 2 





















-1 


1 - 


-1 





2 -1 




1 








-1 


1 1 
















V 







1 - 


-1 





1 


-I J 






\ 



















1/ 
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S22 



S25 := 



S27 := 



S29 



S31 := 



S34 



/ -1 


1 -1 1 -1 1 \ 


/ 








-1 


2 


-1\ 




/ 1 -1 -1 \ 





1-22-11 




-1 -1 1 





-1 


2 


-1 




10 0-2 


-1 1 


2-32-11 




-1 -1 1 





-1 


3 


-2 




11-11-1-2 


1 


2-43-22 


S23 := 


-2 -2 1 


1 


-2 


4 


-2 


, S24 := 


12 0-11-1-3 





2-32-11 




-2 -1 1 


1 


-2 


3 


-2 




12 0-11-1-2 





1-22-10 




-1 -1 1 


1 


-2 


2 


-1 




2 0-11-1-1 


V 


0-11 / 


\ 


0-10 


1 


-1 


1 


-1 y 




^10 0-1 0/ 


/ 


-11-1 1 ' 


\ 


/ -1 -1 





1 





-1 1 


\ 





1-201 




-1 


-1 


1 





-1 2 







-1 2-2-12 




-2 


-1 


2 





-2 2 




-1 


2-3-13 


, 526 := 


-2 


-1 


2 





-3 4 


1 


-1 1 


1-2-12 




-1 


-1 


2 


-1 


-2 3 




-1 


1-1-11 







-1 







-2 2 




V 


-11, 


/ 


V 


-1 







-1 1 


1 


/ 


1-1-11 


\ 


/ -1 







-1 


1 \ 




-1 


1-1-12 




1 


-1 




-1 


1 




-1 -] 


2-1-2 2 




1 -1 







-1 


1 




-2 -] 


3-2-2 3 


, S28 := 


1 -1 


-1 


2 


-1 


1 




-2 


2-1-2 2 










1 


-1 


1 




-1 


-1 2-1-11 
















1 




V 


-11 -11 


/ 


\ 











1 I 




/ -1 


10 -1 ' 


\ 


/ 1 





-1 





1 \ 




-1 1 


10-1 -1 




-1 1 


1 


-2 


1 







-1 


11-1-1 -1 




2 





-2 


1 







-2 


2 1-2 -2 


, S30 := 


2 


1 


-4 


2 







-1 


11-20-1 




2 





-3 


2 







-1 


1-1 -1 




1 





-2 


2 







V 


-1 , 


/ 


\ 1 





-1 


1 


/ 




/ -1 


1 -1 \ 


/ 


0-10 








1 


-1 ^ 




/ 1 -1 1 \ 


-2 1 


10 -10 




1 -1 -1 


1 


-1 


1 


-1 




2 0-10 001 


-2 


11 -2 




1 -1 





-1 


2 


-2 




2 1-1-1 11 


-4 


2 1 -2 


S32 := 


1 -2 


1 


-2 


2 


-2 


, S33 := 


3 0-1-1 12 


-3 


11 -2 1 




0-10 


1 


-2 


2 


-2 




2 0-1 -112 


-2 


1 -10 










-1 


1 


-1 




10-10 002 


V -1 


1-1 / 


\ 














-1 y 




^00 01/ 


/ 1 1 - 


-10 -1 1 \ 


/ 


0-10 


1 


-1 


1 


^ 




/ 1 -1 1 \ 


2 1 - 


-10 -10 




-2 -1 


2 


-1 


1 







110-11-11 


2 1 - 


-10 -2 1 




-2 -1 


2 


-1 


2 


-1 




110-11 


3 2 - 


-1 0-1-2 1 


S35 :== 


1 -3 -2 


3 


-2 


3 


-1 


, S36 := 


2 2 0-22-10 , 


2 2 - 


-1 0-1-10 




1 -3 -1 


2 


-1 


2 


-1 




2 2 0-21 


1 1 - 


-1 1-1-10 




1 -2 -1 


1 





1 







111-21 


V 1 - 


-11-1 / 


V 


1 -1 -1 


1 








y 






^011-10 / 
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S37 



S40 := 



S42 := 



S44 



S46 : = 



S48 



/ 





1 





-1 





1 \ 


-1 





2 - 


-1 








1 


-1 




2 - 


-1 


-1 





2 


-2 




4 - 


-2 


-1 





2 , 


-2 




3 


-1 


-1 





1 


-1 




2 - 


-1 





-1 


1 


V 




1 - 


-1 








/ 


/ -1 









- 


-1 


\ 


-1 










1 - 


-1 


-1 


-1 









1 - 


-2 


-1 


-1 









1 - 


-2 


-2 , 







-1 




1 - 


-2 


-1 







-1 




- 


-1 


-1 


V 




-1 










-1 / 


/ 




-1 








1 


-1 \ 


-1 




-1 





1 





-1 


-1 




-1 





1 


1 


-2 


-1 




-2 





2 


1 


-3 , 


-1 




-1 


-1 


2 


1 


-2 


-1 





-1 





1 


1 


-1 


\ -1 














1 


-1 / 


/ -1 


-1 




1 


-1 





\ 


-2 


-1 




1 





-1 





-2 


-2 


2 


1 





-1 





-3 


-2 


2 


2 





-2 





-2 


-2 




2 





-1 


-1 


-1 


-1 




1 





-1 


-1 


V 


-1 





1 





-1 


/ 


/ -1 













-1 


\ 


-1 










-1 








-1 


-1 




1 


-1 


-1 





-1 







1 


-2 


-1 
















-1 


-1 
















-1 





-1 


V 

















-1 / 


/ 


-1 





1 


-1 





\ 


-1 





1 





-1 

















1 


-2 








-1 








1 


-2 








-1 








1 


-1 


-1 




















-1 





V 

















-1 / 



*38 



S41 := 



S43 



S45 



S47 := 



S49 



/ 1 -1 


-1 


1 








- 


1 \ 


1 -1 


-1 


1 


1 


-1 


- 


1 


2 -1 


-2 


2 





-1 


- 


1 


3 -2 


-2 


2 


1 


-2 


- 


1 ,53 


2 -2 


-2 


2 


1 


-2 







1 -1 


-1 


1 


1 


-2 







V -1 





1 





-1 





/ 


/ 


1 


-1 


1 





- 


1 \ 


1 


1 


-2 


2 


-1 









2 


-2 


2 


-1 






-1 1 


3 


-3 


3 


-2 




, 


-1 1 


2 


-2 


2 


-1 






-1 1 


2 


-2 


1 









V 1 


1 


-1 










/ 


/ 1 -1 





1 


-1 





\ 




1 -1 





1 


-1 





1 




1 -1 


1 


1 


-2 





1 




1 -2 


1 


2 


-3 




1 




1 -1 


1 


1 


-2 









1 





1 


-2 









V 1 








-1 




/ 




/ - 












-1 


\ 


1 - 




-1 










-1 


1 - 




-1 







-1 





2 - 




-1 


-1 




-1 


-1 


2 - 




-1 







-1 


-1 


1 




-1 







-1 


-1 


\ 















-1 / 


/ 


-1 










-1 


\ 





-1 


1 







-1 








-2 


1 







-2 


1 


-1 


-2 


2 







-3 


1 , 


-1 


-1 


2 


-1 




-2 


1 


-1 


-1 


1 








-1 


1 


\ -1 


-1 


1 











/ 


/ -1 





1 








-1 


\ 


-1 


-1 





1 





-1 





-2 


-1 


1 


1 





-1 


-1 


= -2 


-2 


1 


2 


-1 


-1 


-1 


-1 


~2 


1 


1 





-1 


-1 


-1 


-1 


1 











-1 


\ -1 


-1 


1 











/ 



/ -1 





1 











\ 


-2 





1 











1 


-2 


1 


2 


-1 








1 


-3 


1 


2 





-1 





2 


-2 





2 





-1 





2 


-1 





1 





-1 


1 


1 


V -1 





1 





-1 


1 


/ 
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/ -1 1 



S50 



S53 := 



S56 := 



S59 









1 


1 


1 



-1 1 -1 



V 
/ 



-2 2 

-2 2 

-1 1 

-1 



1 



-1 





1 


1 


-1 




1 


1 


-2 




1 


2 


-2 




1 


1 


-1 







1 














1 








-2 
-1 
-1 



2 
4 
3 
2 
Vl 



-1 1 

-2 2 

-1 1 

1 

1 

-1 -1 
-2 
-2 



-1 1 
-1 1 
-1 2 



3 
3 
2 

V -1 1 

/I -1 -1 

2 0-2 

-1 

-1 

-1 







\ 


-1 
-1 
-1 
-1 

-1/ 
1 \ 

1 



-3 

-2 
-2 
-1 








-1 
-1 



1 
1 

2 
2 
2 
1 




1 1 

1 1 

2 2 



-1 1 



-2 
-1 

















-1 



S51 





-1 1 

-1 

-1 










1 
Vl 

/-I 



2 

1 
1 





-1 
-1 
-1 
-1 



2 

2 

1 

1/ 

\ 
-1 

-1 

-2 

-1 

-1 

/ 

-1\ 
-1 

-1 

-1 





/ 



S54 := 



1 

1 

1 1 

2 1 
2 1 
1 
1 

1 



S57 



-1 


1 


-1 


1 


-2 


1 


-2 





-1 





-1 





( '^ 


-1 


1 


-2 


1 


-2 


2 


-3 


2 


-2 


1 


-1 


V 1 






-1 
-1 

-2 
-2 

-2 
-1 
-1 



\ 



1 

-1 1 

-1 1 

-1 1 

00/ 



/-111 



■S52 



S60 



/ -1 

-2 
-2 
-3 
-2 
-1 
V 




1 
1 

2 

1 1 
-1 1 1 
1 

1 
-1 1 1 
-1 1 1 
-1 1 2 
-1 1 1 
-1 1 1 
-1 1 
-1 1 
1 
-1 1 
-1 1 
-1 1 
-1 1 
-1 1 



-1 

-2 

-3 

-4 

-3 

-2 

-1 
-1 
-1 
-2 
-3 
-2 
-2 
-1 







1 

1 

1 





1 \ 

1 

2 



3 
2 
1 
0/ 

o\ 


1 
1 



0/ 
\ 

-1 1 
-1 1 

-2 2 

-2 2 

-2 1 

-1 1/ 



S55 := 



S58 



-1 1 

-1 2 

-1 2 

-1 2 

-1 1 

-1 

/O -1 

1 -1 
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xf' 


-1 




-2 


2 




-1 


1 












































xr' 


-2 


-2 


2 


2 


















































xf' 


2 


_2 


2 


-2 


















































xr 


























































Xi 


























































x^' 






3 


3 




-1 


-1 












































x^' 






3 


-3 




1 


-1 












































x^' 


-2 


-2 


-3 


-3 - 


1 - 


1 . 














































x^' 






-1 


-1 - 


1 - 


1 . 














































Xi 


2 


-2 


-3 


3 - 


1 ] 


L 
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X^' 






-1 


1 - 


1 








xr' 






1 


1 - 


1 - 








xr 






1 


-1 - 


1 








xr 


-1 


-1 


-1 


-1 1 








(20) 

Xi 


1 


-1 


-1 


1 1 - 








x^' 


1 


1 


2 


2 










xr 


-1 


1 


2 


-2 










^(23) 
Al 


1 


1 


1 


1 










xr 


-1 


-1 


2 


2 










xf' 


1 


1 


-4 


-4 










xf^ 


1 


-1 


2 


-2 










xr^ 


-1 


1 


-4 


4 










(28) 
Al 


-1 


1 


1 


-1 










xf' 


-2 


_2 


1 


1 






L 


L 


^(30) 
Al 


2 


-2 


1 


-1 




_ 


1 


L 


X^' 


1 


1 


2 


2 










xf' 


-1 


1 


2 


-2 










^(33) 
Al 






-3 


-3 










xr 






3 


3 










xr' 






3 


-3 










xf'' 






-3 


3 










xf' 






-3 


-3 










^(38) 
Al 






-3 


3 










^(39) 
Al 


1 


1 


1 


1 










(40) 
Al 


2 


2 


-1 


-1 










X^' 


-1 


1 


1 


-1 










xr 


-2 


2 


-1 


1 










xf' 






-3 


-3 




- 


1 - 


1 


xr 






-3 


3 






[ - 


1 


xr^ 


-2 


-2 


-3 


-3 ] 


L 


L 






xr 


2 


_2 


-3 


3 ] 


L - 


1 






xr 


-1 


-1 


-2 


-2 ] 


L 


L 






xr 


1 


-1 


-2 


2 ] 


L - 


1 






^(49) 
Al 


















^(50) 
Al 


















X^' 


2 


2 


-2 


-2 










xr 


-2 


2 


-2 


2 










xf' 






3 


3 










xr 






3 


-3 










xr' 












- 


1 - 


1 


(56) 
Al 














[ - 


1 


xf' 


-1 


-1 


4 


4 










(58) 
Al 


1 


-1 


4 


-4 










x^' 








. 


1 - 


1 ] 


L 


L 


(60) 
Al 








. - 


1 ] 


L - 


1 


L 
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The generators of G^^ are: 

/ -1 -1 1 1-1 \ 

-1-11 1-1 -1 

-1-11 2-2 -1 

-1-2 2 2-2 -2 

-2 1 2-2-1 

-11-12-1 -1 

V -10 1 -1 y 

The representatives of conjugacy classes of G"^ are: 



^1000000^^ 
10 
10 
10 
10 




V 

/-I 

-1 
-1 
-1 
-1 
-1 
-1 

/ -2 
-2 
1 







-1 



-1 












1 
I J 



( 



-1 

-2 
-2 
-3 



-1 
-1 
-2 
-2 
-2 
-1 




1 
1 
1 

Vl 
/ 
1 

1 
1 
1 
\ 



-3 

-4 
-3 
-2 



-10 
-1 1 
-2 1 



-2 
-3 
-2 
-2 
-1 





-1 
-1 
-1 
-1 
-1 



-1 
-1 
-2 
-2 
-2 
-1 





1 
1 
2 
3 
2 
2 
1 




-1 




1 
1 
1 
1 





-2 -2 
-1 -2 

V-1 -1 

\ / -1 
-1 



-1 
-1 
-2 
-2 
-2 
-1/ 

o\ 




1 
1 
1 

oy 

\ 

-1 
-1 

-2 
-2 
-1 
-1/ 



-1 
-2 
-2 
-1 
V 

/ 
-1 


-1 
-1 
-1 
-1 

/O 1 

1 



1 
1 
1 
Vl 



1 
1 
1 
1 
1 







1 
1 
1 




-1 

-2 

-2 

-3 

-2 

-1 







1 

1 

1 

1 



-1 
-1 1 

-2 1 



-2 

-1 

-1 









1 
2 
2 
3 
3 
2 
1 





-1 
-1 
-1 
-1 





-1 
-1 
-1 
-1 
-1 







-1 

-1 - 

-1 - 

-1 - 

- 

- 





\ 
-1 

-1 
-2 
-2 
-1 
) 
1 



/-I 



-1 
-1 
-2 
-3 
-2 
-2 
-1 








V 

-1 \ 



-1 






-1 








-1 







; 

1 \ / 



/-I 



V 



1 












-1 









1 












-1 






1/ 



-1 



-1 
-1 
-1 
V 

1 \ / 




-1 

-2 
-2 

-1 
-1 

-1/ 



-2 

-2 

-4 

-3 

-2 
-1 
-1 
-1 
-1 
-2 
-1 


2 



-1 
-1 
-1 
-1 
V-1 



1 
1 
1 
2 
1 
1 
1 

1 

2 

2 

3 

2 

2 

1 


-1 


-1 

-1 














-1 


-1 \ 
0-11 

2 1 








-1 





-2 
-2 
-2 



-2 
-2 
-2 
-2 



~1 



-1 



\ 










-ly 







1 
1 


-1 1 
-11-11 



-1 1/ 

\ 



-1 1 

-1 2 

2 



1 



-10 
-1 1 
-2 1 
-2 11-1 
-110-1 
-110-1 




1/ 

\ 






/ 
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/ 1 -1 








1 


\ 




( ^ ° 


-1 1 


-1 1 \ 




/ 1 


-1 1 





-1 \ 


2 0-1 








1 


-1 




1 


-2 1 1 


-1 




1 1 


-1 1 


-1 


-1 1 


2 -1 -1 








2 


-1 




1 -1 


-2 1 2 


-2 1 




1 


-1 2 


-1 


-2 1 


4 -1 -2 








2 


-1 


, 


2 -1 


-3 1 3 


-2 


1 


1 1 


-1 2 


-1 


-3 2 


3 0-1 


-1 





2 


-1 




2 -1 


-3 1 2 


-1 




1 


-1 2 


-1 


-2 2 


2 0-1 





-1 


2 


-1 




1 


-2 2 


-1 




1 


-1 1 





-2 2 


V 1 -1 








1 


-1 / 




\{) 


-1 1 


/ 




V 1 








-1 1 / 


/ -1 -1 1 





1 


-1 


\ 




/ 1 1 


-1 -1 1 


\ 




/ 1 1 


-1 


-1 


1 \ 


-1 -1 1 





1 


-1 


-1 




2 1 


-1 -1 1 


-1 1 




1 1 


-1 


-1 


1 1 


-1 -1 1 





2 


-2 


-1 




2 1 


-1 -2 2 


-1 1 




1 1 


-1 


-2 


2 1 


-1 -2 2 





2 


-2 


-2 


1 


3 2 


-1 -3 2 


-1 2 


, 


1 2 


-2 


-2 


2 2 


-2 1 





2 


-2 


-1 




2 2 


-1 -2 1 


-1 2 




2 


-1 


-2 


2 1 


-1 1 


-1 


2 


-1 


-1 




1 2 


-2 1 


-1 1 




1 


-1 1 


-2 


1 1 


V -1 





1 





-1 / 




V 1 1 


0-10 


y 




1 1 





-1 


1 / 
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X^^' 








1 


1 


1 


1 


1 






1 


1 


1 


1 


1 


1 




1 


xf' 




-1 


-1 


-1 


-1 


-1 


-1 


-1 


-1 




1 


1 


1 


1 


1 


-1 




1 


X2 








/A 


A 


/A 


/A 


A 






A 


/A 


/A 


A 


/A 


A 




A 


x'i' 




-1 


-1 


-/A 


-A 


-/A 


-/A 


-A 


-1 




A 


/A 


/A 


A 


/A 


-A 




A 


xf 








A 


/A 


A 


A 


/A 






/A 


A 


A 


/A 


A 


/A 




/A 


xf' 




-1 


-1 


-A 


-/A 


-A 


-A 


-/A 


-1 




/A 


A 


A 


/A 


A 


-/A 




/A 


x'P 




A 




B 


/B 


D 


C 


/D 


/A 


/A 


/D 


C 


D 


/B 


B 


/C 


A 


/C 


X2 




-A 


-1 


-B 


-/B 


-D 


-C 


-/D 


-/A 


/A 


/D 


C 


D 


/B 


B 


-/C 


A 


/C 


X2 




A 




C 


/c 


B 


D 


/B 


/A 


/A 


/B 


D 


B 


/c 


C 


/D 


A 


/D 


X^"^^ 




-A 


-1 


-C 


-/C 


-B 


-D 


-/B 


-/A 


/A 


/B 


D 


B 


/c 


C 


-/D 


A 


/D 


xf' 




A 




D 


/D 


C 


B 


/C 


/A 


/A 


/c 


B 


C 


/D 


D 


/B 


A 


/B 


xf' 




-A 


-1 


-D 


-/D 


-C 


-B 


-/C 


-/A 


/A 


/c 


B 


C 


/D 


D 


-/B 


A 


/B 


^(13) 

X2 




/A 




/D 


D 


/c 


/B 


c 


A 


A 


c 


/B 


/c 


D 


/D 


B 


/A 


B 


x^' 




-/A 


-1 


-/D 


-D 


-/c 


-/B 


-C 


-A 


A 


c 


/B 


/c 


D 


/D 


-B 


/A 


B 


xf' 




/A 




/C 


C 


/B 


/D 


B 


A 


A 


B 


/D 


/B 


C 


/c 


D 


/A 


D 


x'r 




-/A 


-1 


-/C 


-C 


-/B 


-/D 


-B 


-A 


A 


B 


/D 


/B 


C 


/c 


-D 


/A 


D 


x^' 




/A 




/B 


B 


/D 


/c 


D 


A 


A 


D 


/c 


/D 


B 


/B 


C 


/A 


C 


X2 




-/A 


-1 


-/B 


-B 


-/D 


-/C 


-D 


-A 


A 


D 


/c 


/D 


B 


/B 


-C 


/A 


C 



A = E(3)2 = (-l-ER(-3))/2 = -l-b3, B == -E(9)'^-E(9)^C 
The generators of G^^ are: 



E(9)4,D 



E(9)^. 



/ 1 -1 

1 1 -1 

1 -1 

1 1 -1 



-1 

-1 -1 

-1 -2 

-1 -3 



1 -1 2,-1 
10-1 1 
V 1 



-2 





2 

-2 
-1 



1 
1 

2 

2 
1/ 



-1 
-1 
-1 
-1 



V 



-1 1 
-1 1 
-1 1 



-2 
-2 



-1 1 
-1 









-1 




-1 


\ 


-1 


-1 


-2 


-1 


-2 


-2 


-2 


-1 


-1 


-1 





-1 / 
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The representatives of conjugacy 


classes of G 


"3 are: 














/lOOOOOOX 




/ -1 -1 1 1 


-1 \ 


/ - 


1 











\ 


10 




-2-111 


-1 1 -1 


0-10 














10 




-2-112 


-2 1 -1 


0-1 














10 


: 


-3-2 13 


-2 1 -2 





- 


L 








10 




-2-2 12 


-1 1 -2 








-1 








10 




-1-2 2 


-1 1 -1 











-1 





Vooooooi/ 




V -1 -1 1 


0/ 


V 











-1 / 


/ -1 1-10 1 \ 


/ -1 


10-11 


-1 \ 


/ -1 


1 





-1 


\ 


-1-11-111 -1 


-1 


2-1-11 





-2 


1 





-1 


1 


-1 1-212-1 


-1 1 


2-1-2 2 


-1 


-2 1 


1 





-2 


1 


-1-11-213-2 , 


-2 1 


3-1-3 2 





-4 1 


2 





-2 


1 , 


-1 1-212-2 


-2 1 


3-1-2 1 





-3 


1 


1 


-2 


1 


-1 1-10 2-2 


-1 


2 0-21 





-2 


1 


1 


-2 


1 


V -1 1-1/ 


V 


10-10 


/ 


V -1 


1 





-1 


1 / 


/0-2 010 0\ 


f -1 





1 \ 


' -1 


1 - 


-1 1 





\ 


0-211-1 


-1 -2 


10 


1 


-1 -1 


2 - 


-1 1 


-1 


1 


1-302-1 


-2 


-110 


2 


-1 


2 - 


-2 2 


-1 


1 


1-412-1-11 , 


-1 -3 


-1110 


2 , 


-1 -2 


3 - 


-2 2 


-1 


2 , 


1-311-1 1 


-1 -2 


-110 1 


1 


-1 -1 


2 - 


-2 2 


-1 


2 


1-201-1 1 


-1 -1 


-110 


1 


-1 


2 - 


-2 1 





1 


Vl-100 0/ 


V -1 





1 / 


, 


1 - 


-1 





1 / 


/ 1 -1 1 -1 \ 


^010 





-1 \ 


/ 2 





-1 





\ 


11-21-11-1 


1 2 


-10 


-1 


2 


-1 


-1 1 








1-22-21-1 


2 1 


-10 


-2 


-1 3 





-2 1 








12-32-21-2 , 


1 3 1 


-1 -1 


-2 , 


-1 4 


-1 


-2 1 


1 


-1 


11-22-21-2 


1 2 1 


-1 -1 


-1 


-1 3 


-1 


-1 1 





-1 


10-22-10-1 


1 1 1 


-10 


-1 


-1 2 





-1 1 





-1 


\ -1 1 -1 / 


V 1 





-1 / 


V -1 1 











/ 


/ 1 -1 1 ^ 


/ 1 


-10 1- 


1 1 \ 


/ 1 


-1 


1 


- 


I \ 


2 0-10 01-1 


1 


-2 11- 


1 


1 1 


-1 


1 -1 


- 


I 1 


2-1-10 2-1 


1 -1 


-2 12- 


2 1 


1 


-1 


2 -1 


- 


2 1 


4-1-2 2-1 


, 2 -1 


-3 13- 


2 


1 1 


-1 


2 -1 


- 


3 2 


3 0-1-102-1 


2 -1 


-3 12- 


1 


1 


-1 


2 -1 


- 


2 2 


2 0-10-12-1 


1 


-2 2- 


1 


1 


-1 


1 


- 


2 2 


V 1 -1 1-1/ 


V 


-1 1 C 


/ 


V 1 








- 


I 1 / 


/ -1 -1 1 1-1 ^ 


/ 1 1 


-1-11 C 


\ 


/ 1 1 


-1 


-1 


1 


\ 


-1-11 1-1 -1 


2 1 


-1-11- 


1 1 


1 1 


-1 


-1 


1 


1 


-1-11 2-2 -1 


2 1 


-1-2 2- 


1 1 


1 1 


-1 


-2 


2 


1 


-1-2 2 2-2 -2 


3 2 


-1-3 2- 


1 2 


1 2 


-2 


-2 


2 


2 


-2 1 2-2-1 


2 2 


-1-2 1- 


1 2 


2 


-1 


-2 


2 


1 


-11-12-1 -1 


1 2 


0-2 1- 


1 1 


1 


-1 


1 -2 


1 


1 


V -1 1 ( 


) 


-1 / 


V 1 1 


-1 C 


/ 


V 1 





-1 





1 / 
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The 


character table of G*^ : 










10 


















X^^^ 








1 


1 


1 


1 


1 






1 


1 


1 


1 


1 


1 




1 


xr^ 




-1 


-1 


-1 


-1 


-1 


-1 


-1 


-1 




1 


1 


1 


1 


1 


-1 




1 


x^' 




-1 


-1 


-/A 


-A 


-/A 


-/A 


-A 


-1 




A 


/A 


/A 


A 


/A 


-A 




A 


^(4) 
X3 




-1 


-1 


-A 


-/A 


-A 


-A 


-/A 


-1 




/A 


A 


A 


/A 


A 


-/A 




/A 


xr' 








/A 


A 


/A 


/A 


A 






A 


/A 


/A 


A 


/A 


A 




A 


xr' 








A 


/A 


A 


A 


/A 






/A 


A 


A 


/A 


A 


/A 




/A 


x'P 




A 




B 


/B 


/C 


D 


C 


/A 


/A 


C 


D 


/C 


/B 


B 


/D 


A 


/D 


xf 




/A 




/B 


B 


c 


/D 


/c 


A 


A 


/c 


/D 


c 


B 


/B 


D 


/A 


D 


xT 




/A 




C 


/C 


/D 


/B 


D 


A 


A 


D 


/B 


/D 


/C 


C 


B 


/A 


B 


xr 




A 




D 


/D 


B 


/C 


/B 


/A 


/A 


/B 


/C 


B 


/D 


D 


C 


A 


C 


xi"^ 




/A 




/D 


D 


/B 


C 


B 


A 


A 


B 


c 


/B 


D 


/D 


/c 


/A 


/c 


xf^ 




A 




/C 


C 


D 


B 


/D 


/A 


/A 


/D 


B 


D 


C 


/C 


/B 


A 


/B 


xf^ 




-A 


-1 


-B 


-/B 


-/c 


-D 


-C 


-/A 


/A 


C 


D 


/C 


/B 


B 


-/D 


A 


/D 


x^^ 




-/A 


-1 


-/B 


-B 


-C 


-/D 


-/c 


-A 


A 


/c 


/D 


c 


B 


/B 


-D 


/A 


D 


X3 




-/A 


-1 


-C 


-/c 


-/D 


-/B 


-D 


-A 


A 


D 


/B 


/D 


/C 


C 


-B 


/A 


B 


xf^ 




-A 


-1 


-D 


-/D 


-B 


-/c 


-/B 


-/A 


/A 


/B 


/C 


B 


/D 


D 


-C 


A 


C 


xf^ 




-/A 


-1 


-/D 


-D 


-/B 


-C 


-B 


-A 


A 


B 


c 


/B 


D 


/D 


-/c 


/A 


/c 


xf^ 




-A 


-1 


-/c 


-C 


-D 


-B 


-/D 


-/A 


/A 


/D 


B 


D 


C 


/C 


-/B 


A 


/B 



where A = E(3)2 = (-l-ER(-3))/2 = -l-b3, B 
The generators of G*'' are: 



= E(9)^C = E(9)^D = 



■E(9)4- 



E(9)7. 



/ 1 -1 1 -1 \ 
11-21-11-1 



1 -2 

1 2 -3 



1 1 
1 

V 

/I 

1 
1 
1 




Vo 



-1 1 



-2 1 -1 
-2 1 -2 
-2 1 
-1 








2 
1 
1/ 



-1 1 \ 
-21001 





-1-21011 



-1 -3 





1 1 







2 
-21011 
-10 10 1 

0001/ 



/I 

1 



1 





V 

-1 -1 

-1 -2 

-1 -2 



1 1 
1 1 

2 

2 

2 

2 



-1 1 
1 1 -1 



-1 \ / 1 -1 1 

-10 1-10 1 

-2 0-102 

-3 0, 0-212 

-2 0-211 

-10 0-101 
-11/VoO 00 



-1 1\ 

-1 1 

-2 2 
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A = 3*E(3)2 = (-3-3*ER(-3))/2 = -3-3b3, B == 6*E(3)2 = 
3))/2 ^ -9-9b3, D = -E(3)2 = (l+ER(-3))/2 = l+b3, E = 
= (-3-ER(-3))/2 == -2-b3, G = E(3)-E(3)2 = ER(-3) = 13. 

The generators of G^'' arc: 



= -3-3*ER(-3) == -3-313, C == 9*E(3)2 == (-9-9*ER(- 
2*E(3)2 = -l-ER(-3) = -1-13, F = E(3)+2*E(3)2 



/ -1 -1 1 1 -1 \ / 1 -1 1 
-2-111-11-1 01-11 
-2-112-21-1 00-12 
-3-213-21-2, 01-22 
-2-212-11-2 00-22 
-1-202-11-1 00-22 
V -1-101 0/\00-ll 

-1 1 \ 

-21001 

-21011 

-32011 

-21011 

-10 10 1 

1/ 
The representatives of conjugacy classes of G"*^ are: 
/1000000\/01-11-10 



-1 
-1 
-2 
-3 
-2 
-1 
-1 









1/ 



/ 1 

1 
1 
1 




V 






-1 
-1 







10 
10 
10 



1 



V 

/ -1 -1 1 1 



-1 1 
-1 1 

-2 1 
-2 1 
-2 



V -1 -1 





1 
1/ 
-1 

-1 1 

-2 1 
-2 1 

-1 1 
-1 1 





1 1 

1 

1 2 

1 1 

1 



-2 
-2 
-3 
-2 
-2 



V -1 



/o 

1 


1 
1 



Vo 






-1 
-1 
-1 






-1 1 

-2 
-2 







-3 

-2 
-1 
-1 



1 1 

2 1 
2 2 
1 2 
2 
1 





-1 
-1 
-1 
-1 
-1 





\ 
-1 

-1 

-2 

-2 

-1 

/ 

\ 




-1 



/ 



/-I 







V 



-1 1 

-2 1 



-2 

-2 

-1 





/-I -1 
-1 

-1 

-1 

-1 

-1 

V 







-1 




1 

1 

1 1 
1 1 
1 1 

1 
10 1 



\ 

-1 
-1 

-2 
-2 
-1 

-1/ 












-1 







/I 

2 
2 
3 
2 
1 

Vi 







-1 





(I 

1 









V 



-1 
-1 
-1 

-2 
-2 

-1 





-1 1\ 

-1 1 







-2 
-2 
-1 







2 
2 
2 
1 
1/ 



-1 
-1 
-1 
-1 
-1 







\ 




-1 1 

-1 
-2 1 
-2 1 
-1 1 



-1 -1 

-1 -2 











-1/ 

-1\ /I 




-1 
-1 






-3 

-2 
-2 
-1/ 








Vo 



-1 1 
-1 1 

-2 2 



-3 

-2 
-2 
-1 

/ 
-1 





V 



\ 

-1 1 
-1 1 

-1 2 
-1 2 
-1 1 
/ 
-1 1 -1 
-1 2 
2 
3 
2 
2 
1 



-1 
-2 

-2 
-2 
-2 
-1 



-1 
-1 
-1 
-1 
-1 
-1 








-1 







1 
1 

2 

2 
2 
1 

-1 



\ 

-1 1 

-1 1 

-1 2 



-1 



1 \ 



2 
1 
1/ 



-1 1 

-2 2 

-2 2 

-1 1 

-1 

-1 0/ 



THE CHARACTER TABLES OF CENTRALIZERS IN WEYL GROUPS OF E^, S7, F4, G2 



/ 1 


-1 1 





\ 




n 





-1 1 


-1 1 -1 \ 


/ - 


-1 1 


-1 1 


-1 


1 \ 




1 1 -1 


-1 1 


1 


-1 




2 


-1 1 


-100 


-2 1 


-1 1 










1 


-2 2 


1 


-1 




2 -1 


-1 2 


-2 1 -1 


-2 1 1 


-2 2 


-1 


1 




1 1 -1 


-2 2 


2 


-1 


, 


3 -1 


-2 3 


-2 -1 


, -3 1 2 


-3 2 





1 


5 


1 1 -1 


-2 2 


1 







2 -1 


-1 2 


-1 -1 


-2 1 1 


-2 1 





1 




1 1 


-2 1 


1 







1 -1 


-1 2 


-100 


-1 1 1 


-2 1 










Vol 


-1 


1 


/ 




Vi -1 


-1 1 


000/ 


V -1 1 1 


-1 





/ 




/ -1 -1 


1 


1 


-1 \ 




( - 


1 1 


-1 \ 


/ 1 -1 


1 


-1 


1 \ 




-2 


1 


1 


-1 




-1 - 


1 1 1 


-1 -1 1 


1 -1 


1 


-1 


1 




-2 


1 


2 


-2 




- 


1 2 


-2 -1 1 


0-1 


2 


-2 


2 




-4 


1 1 


2 


-2 


, 


-1 - 


1 1 2 


-2 -2 1 


1 -2 


3 


-3 


2 , 




-3 


1 1 


1 


-1 




-1 - 


1 1 2 


-2 -1 


1 -2 


2 


-2 


2 




-2 


1 


1 







-1 - 


1 2 


-1 -1 


0-2 


1 1 


-1 


1 




V -1 





1 


/ 




V - 


1 1 


-10/ 


V -1 


1 


-1 


1 / 




/ 1 








-1 \ 




n 1 


-1 - 


-1 1 \ / 


-1 -1 1 


1 


-1 


\ 




1 1 -1 





1 


-2 




2 1 


-1 - 


-1 1 


-2 -1 1 


1 





-1 




1 





1 


-3 




2 1 


-1 - 


-2 1 1 


-2 -1 1 


2 


-1 


-1 




1 2 


-1 


2 


-4 


, 


3 1 


-2 1 - 


-312, 


-3 -1 2 


-1 3 


-1 


-2 


1 


1 1 


-1 1 


1 


-3 




2 1 


-1 1 - 


-3 1 1 


-2 -1 1 


-1 3 


-1 


-1 




1 1 


-1 1 





-2 




1 1 


- 


-2 1 1 


-1 -1 


2 


-1 


-1 




Vol 


-1 1 





-1 / 


V 1 


- 


-1 1 / V 


-10 


1 


-1 


/ 




( "^ ^ 


1 


-1 


1 -1 N 




/ 


-1 


1 


\ 


/ 1 


-1 1 


- 


-1 


\ 


-1 


1 


-1 


1 -1 




-1 


-1 1 


-1 S 




1 


-1 1 


- 


-1 







1 


-2 


2 -2 







-1 


-1 i 







-1 2 


- 


-2 




-1 


2 


-3 


3 -2 


, 


-1 


-2 


10-24 


[ , 


1 


-2 2 


1 - 


-3 


, 


-1 


2 


-2 


2 -2 




-1 


-1 


1 -1 -1 i 







-2 2 


1 - 


-2 







2 -1 


-1 


1 -1 




-1 


-1 


1 -1 S 







-2 2 


- 


-1 




V 


1 -1 





1 -1 y 




V 


-1 


1-10 1 


/ 


V 


-1 1 


- 


-1 1 


J 


/ 2 


-1 





\ 




(I 


-1 


1 \ 


/ -1 1 





-1 


\ 




1 2 -1 


-1 


1 


-1 




2 


-1 


1 


-2 1 








-1 




3 


-2 


1 


-1 




2 -1 


-1 


1 1 


-2 1 1 





-1 


-1 




1 4 


-3 


2 


-2 


, 


3 -1 


-2 1 


-112, 


-3 1 2 


-1 1 


-1 


-2 


5 


1 3 


-2 


1 


-2 




2 


-1 


-1 1 2 


-2 1 


1 


-1 


-2 




1 2 


-2 1 





-1 




1 





-1 1 1 


-10 


1 


-1 


-1 




Vol 


-1 1 





-1 / 




Vi 





-110/ 


V -1 


1 


-1 


/ 




/ -1 


1 -1 





1 N 




( 


-2 


10 


\ 


f 1 


-1 1 


-1 


1 -1 \ 


-1 


1 -1 





1 




-1 


-2 1 


10-11 




2 


-2 1 





-1 





1 -2 





2 







-3 


2 0-11 




2 -1 


-2 2 


-1 


1 -2 


-1 


2 -2 


-1 


3 


, 


-1 


-4 


3 0-22 




4 -1 


-3 2 


-1 


1 -2 





2 -2 


-1 


2 




-1 


-3 


2 0-12 




3 -1 


-2 1 





1 -2 





2 -2 





1 




-1 


-2 


2-101 




2 


-1 





1 -2 


V 


1 -1 





1 - 


1 J 




V 


-1 


1-10 1 


/ 


V 1 


-1 





1 


-I J 



70 



SHOUCHUAN ZHANG, PENG WANG, JING CHENG, HUI YANG 



/ -1 1 - 


-1 


\ 


/ 1 1 





-1 





1 \ 




M 


0-1100 





\ 


0-110 





-1 


2 





-1 





1 




10-2101 


-1 




1-10 1- 


-1 


-1 


2 




-2 





2 




0-1-2 2 1 


-1 




1-211- 


-1 


-2 1 , 


3 




-2 


-1 


1 2 


, 


1-1-4 3 1 


-1 




1-211- 


-1 


-1 


3 




-2 


-1 


1 1 




1-1-3 2 1 







1-110- 


-1 





2 




-2 





1 




1-1-22-11 







V 1 -1 





/ 


V 1 




-1 





0/ 




V -11-11 





/ 


/ 1 1 -1 





-1 \ 


/ -1 


-1 







1 ^ 




/ -1 -1 10 


-1 \ 


2 1-10 





-1 


-2 


-1 







1 




0-2010 


-1 


2 1-10 





-1 -1 


-2 


-1 







1 1 




-2-12 


-2 


3 2-1-1 


1 


-2 -1 


, -3 


-2 




1 


-1 2 1 


, 


-3-12 1 


-1 -2 


2 1-10 


1 


-2 -1 


-2 


-1 







-1 2 1 




-3-12 1 


-1 -1 


11-10 


1 


-2 


-1 


-1 







-12 




-2-12 


-1 


V 1 -1 


1 


-1 / 


V -1 










-1 1 y 




V -1-110 


/ 


/ 1-1 





\ 


/ 1 1 





-1 


1 


-1 \ 




^01 0-11 ( 


] \ 




-10 2-1 





-1 1 


2 





-1 


1 


-1 




11-10-12- 


1 




12-2 





-1 1 


2 


1 


-2 


2 


-2 




1 0-2 3- 


1 




-114-3 





-1 1 , 


3 


1 


-3 


3 


-2 


, 


11-11-34- 


2 


•} 


-113-2 





-1 


2 





-2 


3 


-2 




11 0-2 3- 


2 




-112-2 


1 


-1 


2 





-2 


2 


-1 




10 0-12- 


1 




\ 1-1 


1 


-1 / 


V 1 





-1 


1 


-1 1 / 




V 1 - 


1 / 




/I -2 1 





\ 


/ -1 





2 - 


-1 


^ 




/ -1 -1 1-1 


1 \ 


2 0-21 





-1 1 


-2 





2 - 


-1 


1 -1 




0-201-1 


1 


2-1-3 2 





-1 1 


-2 


1 


3 


-2 


1 -1 




-2-12 -2 


2 


3 0-42 





-2 2 


, -3 





4 - 


-2 


2-2 


■> 


-3-13 -3 


2 


2 0-32 


-1 


-1 2 


-2 





3 


-2 


1 1 -2 




0-202-3 


2 


10-22 


-1 


-1 1 


-1 





2 - 


-2 


1 1 -1 




0-202-2 


1 


\ 1 -11 


-1 


/ 


V -1 





1 - 


-1 


1 y 




V -1 1-1 


1 -1 / 


/ -10 




-1 \ 


/ 1 





-1 


1 


-1 1 \ 




/ -1 -1 1 


-1 1 \ 


-1-11 




-2 1 


2 





-2 


1 


-1 1 




-1-110 1 


-2 1 


0-100 


2 


-3 1 


2 


-1 


-2 


2 


-1 -1 2 




-1-10 11 


-3 2 


-1 -1 1 -] 


L 3 


-4 2 


3 


-1 


-3 


2 


0-2 3 


, 


-2-2112 


-4 2 , 


-1-10 


2 


-3 2 


3 


-1 


-2 


1 


0-12 




-1-2111 


-3 2 


-10 


1 


-2 1 


2 





-1 





0-12 




-1-110 1 


-2 2 


V 





-1 1 / 


V 1 





-1 








1 


) 




^ -10 1 


-1 


l) 



THE CHARACTER TABLES OF CENTRALIZERS IN WEYL GROUPS OF E^, S7, F4, G2 



71 



/ 1 -1 1 -1 1 \ / 1 -1 1-1 \ / 1 1 -1 1 -1 \ 



1 



1 

1 



V 

/-I -1 

-2 -1 

-2 

-3 

-2 

-1 

-1 



-1 1 
-1 2 



V 



-2 

-1 

-1 




-1 -1 
-1 -1 
-1 -1 
-1 -1 




-1 
-2 



1 

2 

3 2 

3 1 1 

2 1 
100/ 

-1 









-1 
-1 
-1 



1 

1 
1 
1 

Vo 

1 \ 




-1 1 

-1 1 

1 



/ 



1 

1 - 

2 - 
1 - 
1 - 
1 - 

/-I 










V 



-2 
-2 
-3 
-3 
-2 
-1 



1 -1 

-1 1 -1 

1 -2 

-1 2 

-1 1 

1 






-1 
-1 
-1 
-1 

1 
1 
2 
-3 3 
-2 3 
-2 2 
-1 1 



-1 

-1 

-1 





/ 











2 1 

2 1 1 

3 1 1 
2 1 1 
1 1 1 

V 1 

-1\ / 
-1 



-10 



-1 

-2 
-2 



-1 -1 
-1 
/ 





-1 -2 

-1 -1 

-1 -1 



2 
2 
2 1 
2 1 
1 1 
-1 1 
-1 2 
-1 2 



V 



-1 1 





-1 
-1 
-1 



/ 

-1 1 

-1 

-2 1 1 

-3 1 1 

-2 1 

-1 1 

00/ 



1 



72 SHOUCHUAN ZHANG, PENG WANG, JING CHENG, HUI YANG 

The character table of G"^ : 























10 




















20 












X,^^' 














1 ] 
















L 1 




1 


L 1 


1 


1 


1 


1 


1 


xf' 








-1 


-1 


-1 


1 - 










-1 


-1 


-1 


L 1 




-1 


1 -1 


1 


1 


1 


-1 


-1 


xf 








-1 


-1 


-1 


1 










-1 


-1 


-1 


L 1 




-1 


1 -1 


-D 


-D 


-D 


D 


D 


xt' 








-1 


-1 


-1 


1 - 










-1 


-1 


-1 


L 1 




-1 


1 -1 


-/D 


-/D 


-/D 


/D 


/D 


xr 














1 ] 
















L 1 




1 




-D 


-D 


-D 


-D 


-D 


xf 














1 ] 
















L 1 




1 




-/D 


-/D 


-/D 


-/D 


-/D 


x^' 


2 


2 


2 


2 


2 


2 


2 2 


_2 


_2 


_2 


-2 


-2 


-2 










-1 


-1 


-1 


-1 


-1 


xT 


2 


2 


2 


-2 


-2 


-2 


2 - 


2 


-2 


-2 


-2 


2 


2 


2 
















-1 


-1 


-1 


1 


1 


xf 


2 


2 


2 


2 


2 


2 


2 2 


-2 


-2 


-2 


-2 


-2 


-2 
















/D 


/D 


/D 


/D 


/D 


^(10) 


2 


2 


2 


2 


2 


2 


2 2 


-2 


-2 


-2 


-2 


-2 


-2 
















D 


D 


D 


D 


D 


xl"' 


2 


2 


2 


-2 


-2 


-2 


2 - 


2 


-2 


-2 


-2 


2 


2 


2 
















/D 


/D 


/D 


-/D 


-/D 


^(12) 


2 


2 


2 


-2 


-2 


-2 


2 


2 


_2 


_2 


_2 


2 


2 


2 
















D 


D 


D 


-D 


-D 


xr' 


3 


3 


3 


3 


3 


3 


3 3 


3 


3 


3 


3 


3 


3 - 


1 -1 


1 


-1 - 


1 -1 












xr' 


3 


3 


3 


-3 


-3 


-3 


3 - 


3 


3 


3 


3 


-3 


-3 


-3 - 


1 -1 


1 


1 


L 1 












xf"'' 


3 


A 


/A 


/A 


3 


A 






-1 


D 


/D 


/D 


-1 


D 


L -D -/D 


-/D 


L -D 


F 


G 


-/G 


-/G 


F 


A5 


3 


/A 


A 


A 


3 


/A 






-1 


/D 


D 


D 


-1 


/D 


L -/D -] 


D 


-D 


L -/D 


-F 


/G 


-G 


-G 


-F 


xr^ 


3 


A 


/A 


/A 


3 


A 






-1 


D 


/D 


/D 


-1 


D 


L -D -/D 


-/D 


L -D 


G 


-/G 


F 


F 


G 


(18) 
A5 


3 


/A 


A 


A 


3 


/A 






-1 


/D 


D 


D 


-1 


/D 


L -/D -] 


D 


-D 


L -/D 


/G 


-G 


-F 


-F 


/G 


^(19) 

Xs 


3 


A 


/A 


/A 


3 


A 






-1 


D 


/D 


/D 


-1 


D 


L -D -/D 


-/D 


L -D 


-/G 


F 


G 


G 


-/G 


(20) 
A5 


3 


/A 


A 


A 


3 


/A 






-1 


/D 


D 


D 


-1 


/D 


L -/D -] 


D 


-D 


L -/D 


-G 


-F 


/G 


/G 


-G 


(21) 

Xs 


3 


A 


/A 


-/A 


-3 


-A 






-1 


D 


/D 


-/D 




-D 


L -D -/D 


/D - 


1 D 


F 


G 


-/G 


/G 


-F 


^(22) 


3 


/A 


A 


-A 


-3 


-/A 






-1 


/D 


D 


-D 




-/D 


L -/D -] 


D 


D - 


1 /D 


-F 


/G 


-G 


G 


F 


xf^ 


3 


A 


/A 


-/A 


-3 


-A 






-1 


D 


/D 


-/D 




-D 


L -D -/D 


/D - 


1 D 


G 


-/G 


F 


-F 


-G 


xf^ 


3 


/A 


A 


-A 


-3 


-/A 






-1 


/D 


D 


-D 




-/D 


L -/D -] 


D 


D - 


1 /D 


/G 


-G 


-F 


F 


-/G 


xr' 


3 


A 


/A 


-/A 


-3 


-A 






-1 


D 


/D 


-/D 




-D 


L -D -/D 


/D - 


1 D 


-/G 


F 


G 


-G 


/G 


(26) 
A5 


3 


/A 


A 


-A 


-3 


-/A 






-1 


/D 


D 


-D 




-/D 


L -/D -] 


D 


D - 


1 /D 


-G 


-F 


/G 


-/G 


G 


xf^' 


6 


B 


/B 


/B 


6 


B 






2 


E 


/E 


/E 


2 


E 










/G 


-F 


-G 


-G 


/G 


x*""^ 


6 


/B 


B 


B 


6 


/B 






2 


/E 


E 


E 


2 


/E 
















G 


F 


-/G 


-/G 


G 


xf^ 


6 


B 


/B 


/B 


6 


B 






2 


E 


/E 


/E 


2 


E 
















-F 


-G 


/G 


/G 


-F 


(30) 
A5 


6 


/B 


B 


B 


6 


/B 






2 


/E 


E 


E 


2 


/E 
















F 


-/G 


G 


G 


F 


(31) 

Xs 


6 


B 


/B 


/B 


6 


B 






2 


E 


/E 


/E 


2 


E 
















-G 


/G 


-F 


-F 


-G 


^(32) 


6 


/B 


B 


B 


6 


/B 






2 


/E 


E 


E 


2 


/E 
















-/G 


G 


F 


F 


-/G 


xf^ 


6 


B 


/B 


-/B 


-6 


-B 






2 


E 


/E 


-/E 


-2 


-E 
















/G 


-F 


-G 


G 


-/G 


xf^ 


6 


/B 


B 


-B 


-6 


-/B 






2 


/E 


E 


-E 


-2 


-/E 
















G 


F 


-/G 


/G 


-G 


xf^^ 


6 


B 


/B 


-/B 


-6 


-B 






2 


E 


/E 


-/E 


_2 


-E 
















-F 


-G 


/G 


-/G 


F 


xf^^ 


6 


/B 


B 


-B 


-6 


-/B 






2 


/E 


E 


-E 


_2 


-/E 
















F 


-/G 


G 


-G 


-F 


xf' 


6 


B 


/B 


-/B 


-6 


-B 






2 


E 


/E 


-/E 


-2 


-E 
















-G 


/G 


-F 


F 


G 


(38) 
A5 


6 


/B 


B 


-B 


-6 


-/B 






2 


/E 


E 


-E 


_2 


-/E 
















-/G 


G 


F 


-F 


/G 


xl"^ 


8 


8 


8 


8 


8 


8 


-1 - 






























2 


2 


2 


2 


2 


(40) 
A5 


8 


8 


8 


-8 


-8 


-8 


-1 ] 






























2 


2 


2 


-2 


-2 


xr' 


8 


8 


8 


8 


8 


8 


-1 - 






























E 


E 


E 


E 


E 


xt^^ 


8 


8 


8 


8 


8 


8 


-1 - 






























/E 


/E 


/E 


/E 


/E 


(43) 
A5 


8 


8 


8 


-8 


-8 


-8 


-1 ] 






























E 


E 


E 


-E 


-E 


xf^ 


8 


8 


8 


-8 


-8 


-8 


-1 ] 






























/E 


/E 


/E 


-/E 


-/E 


x^^^ 


9 


C 


/C 


/C 


9 


C 






-3 


-A 


-/A 


-/A 


-3 


-A - 


1 D / 


D 


/D - 


1 D 












^(46) 
A5 


9 


/c 


C 


C 


9 


/c 






-3 


-/A 


-A 


-A 


-3 


-/A - 


1 /D I 


) 


D - 


1 /D 












xr^^ 


9 


c 


/c 


-/c 


-9 


-C 






-3 


-A 


-/A 


/A 


3 


A - 


1 D / 


D 


-/D 


L -D 












(48) 
AS 


9 


/c 


c 


-C 


-9 


-/c 






-3 


-/A 


-A 


A 


3 


/A - 


1 / 


D I 


D 


-] 


D 


L -/ 


D 













THE CHARACTER TABLES OF CENTRALIZERS IN WEYL GROUPS OF Ee, S7, F4, G2 



73 



















30 




























40 






























X^^' 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


xf^ 


-1 


1 


-1 


1 


1 


1 


-1 


-1 


-1 


1 


1 


1 


-1 


-1 


-1 


1 


-1 


1 


1 


1 


-1 


-1 


xf 


D 


-D 


D 


-D 


-D 


-D 


D 


D 


D 


-/D 


-/D 


-/D 


/D 


/D 


/D 


-/D 


/D 


-/D 


-/D 


-/D 


/D 


/D 


xr^ 


/D 


-/D 


/D 


-/D 


-/D 


-/D 


/D 


/D 


/D 


-D 


-D 


-D 


D 


D 


D 


-D 


D 


-D 


-D 


-D 


D 


D 


xr^ 


-D 


-D 


-D 


-D 


-D 


-D 


-D 


-D 


-D 


-/D 


-/D 


-/D 


-/D 


-/D 


-/D 


-/D 


-/D 


-/D 


-/D 


-/D 


-/D 


-/D 


xr^ 


-/D 


-/D 


-/D 


-/D 


-/D 


-/D 


-/D 


-/D 


-/D 


-D 


-D 


-D 


-D 


-D 


-D 


-D 


-D 


-D 


-D 


-D 


-D 


-D 


^p 


-1 


-1 


-1 


1 


1 


1 


1 


1 


1 


-1 


-1 


-1 


-1 


-1 


-1 


-1 


-1 


1 


1 


1 


1 


1 


xf 


1 


-1 


1 


1 


1 


1 


-1 


-1 


-1 


-1 


-1 


-1 


1 


1 


1 


-1 


1 


1 


1 


1 


-1 


-1 


xr 


/D 


/D 


/D 


-/D 


-/D 


-/D 


-/D 


-/D 


-/D 


D 


D 


D 


D 


D 


D 


D 


D 


-D 


-D 


-D 


-D 


-D 


xr 


D 


D 


D 


-D 


-D 


-D 


-D 


-D 


-D 


/D 


/D 


/D 


/D 


/D 


/D 


/D 


/D 


-/D 


-/D 


-/D 


-/D 


-/D 


xP^ 


-/D 


/D 


-/D 


-/D 


-/D 


-/D 


/D 


/D 


/D 


D 


D 


D 


-D 


-D 


-D 


D 


-D 


-D 


-D 


-D 


D 


D 


xr' 
xr' 
xr' 


-D 


I 


) 


-] 


D 


-D 


-D 


-D 


D 


D 


D 


/D 


/D 


/D 


-/D 


-/D 


-/D 


/ 


D 


-/ 


D 


-/D 


-/D 


-/D 


/D 


/D 


xr' 


G 










-1 


D 


/D 


/D 


-1 


D 


-F 


-G 


/G 


/G 


-F 


-G 










-1 


D 


/D 


/D 


-1 


xf' 


/G 










-1 


/D 


D 


D 


-1 


/D 


F 


-/G 


G 


G 


F 


-/G 










-1 


/D 


D 


D 


-1 


xf' 


-/G 










D 


/D 


-1 


-1 


D 


/D 


/G 


-F 


-G 


-G 


/G 


-F 










/D 


-1 


D 


D 


/D 


xi"' 


-G 










/D 


D 


-1 


-1 


/D 


D 


G 


F 


-/G 


-/G 


G 


F 










D 


-1 


/D 


/D 


D 


xf' 


F 










/D 


-1 


D 


D 


/D 


-1 


-G 


/G 


-F 


-F 


-G 


/G 










D 


/D 


-1 


-1 


D 


xf°' 


-F 










D 


-1 


/D 


/D 


D 


-1 


-/G 


G 


F 


F 


-/G 


G 










/D 


D 


-1 


-1 


/D 


xf^' 


-G 










-1 


D 


/D 


-/D 


1 


-D 


-F 


-G 


/G 


-/G 


F 


G 










-1 


D 


/D 


-/D 


1 


xf' 


-/G 










-1 


/D 


D 


-D 


1 


-/D 


F 


-/G 


G 


-G 


-F 


/G 










-1 


/D 


D 


-D 


1 


xf^' 


/G 










D 


/D 


-1 


1 


-D 


-/D 


/G 


-F 


-G 


G 


-/G 


F 










/D 


-1 


D 


-D 


-/D 


xf' 


G 










/D 


D 


-1 


1 


-/D 


-D 


G 


F 


-/G 


/G 


-G 


-F 










D 


-1 


/D 


-/D 


-D 


xf^' 


-F 










/D 


-1 


D 


-D 


-/D 


1 


-G 


/G 


-F 


F 


G 


-/G 










D 


/D 


-1 


1 


-D 


xf^' 


F 










D 


-1 


/D 


-/D 


-D 


1 


-/G 


G 


F 


-F 


/G 


-G 










/D 


D 


-1 


1 


-/D 


xT' 


-F 










/D 


-1 


D 


D 


/D 


-1 


G 


-/G 


F 


F 


G 


-/G 










D 


/D 


-1 


-1 


D 


xr^ 


F 










D 


-1 


/D 


/D 


D 


-1 


/G 


-G 


-F 


-F 


/G 


-G 










/D 


D 


-1 


-1 


/D 


xr' 


-G 










-1 


D 


/D 


/D 


-1 


D 


F 


G 


-/G 


-/G 


F 


G 










-1 


D 


/D 


/D 


-1 


xT' 


-/G 










-1 


/D 


D 


D 


-1 


/D 


-F 


/G 


-G 


-G 


-F 


/G 










-1 


/D 


D 


D 


-1 


xr' 


/G 










D 


/D 


-1 


-1 


D 


/D 


-/G 


F 


G 


G 


-/G 


F 










/D 


-1 


D 


D 


/D 


xf' 


G 










/D 


D 


-1 


-1 


/D 


D 


-G 


-F 


/G 


/G 


-G 


-F 










D 


-1 


/D 


/D 


D 


xr 


F 










/D 


-1 


D 


-D 


-/D 


1 


G 


-/G 


F 


-F 


-G 


/G 










D 


/D 


-1 


1 


-D 


xr 


-F 










D 


-1 


/D 


-/D 


-D 


1 


/G 


-G 


-F 


F 


-/G 


G 










/D 


D 


-1 


1 


-/D 


xf' 


G 










-1 


D 


/D 


-/D 


1 


-D 


F 


G 


-/G 


/G 


-F 


-G 










-1 


D 


/D 


-/D 


1 


xf^' 


/G 










-1 


/D 


D 


-D 


1 


-/D 


-F 


/G 


-G 


G 


F 


-/G 










-1 


/D 


D 


-D 


1 


xr 


-/G 










D 


/D 


-1 


1 


-D 


-/D 


-/G 


F 


G 


-G 


/G 


-F 










/D 


-1 


D 


-D 


-/D 


xf' 


-G 










/D 


D 


-1 


1 


-/D 


-D 


-G 


-F 


/G 


-/G 


G 


F 










D 


-1 


/D 


-/D 


-D 


xf' 


2 


-1 


-1 














2 


2 


2 


2 


2 


2 


-1 


-1 












xr°' 


-2 


-1 


1 


























2 


2 


2 


-2 


-2 


-2 


-1 


1 






















X5 


E 


D 


D 


























/E 


/E 


/E 


/E 


/E 


/E 


/D 


/D 






















xr^' 


/E 


/D 


/D 


























E 


E 


E 


E 


E 


E 


D 


D 






















xf' 


-E 


D 


-D 


























/E 


/E 


/E 


-/E 


-/E 


-/E 


/D 


-/D 






















xf' 
xf' 
xf' 
xf' 

xr 


-/E 


/ 


D 


-/ 


D 


























E 


E 


E 


-E 


-E 


-E 


r 


) 


-] 


D 























74 



SHOUCHUAN ZHANG, PENG WANG, JING CHENG, HUI YANG 









x^^^ 


1 


xf^ 


-1 


xf 


/D 


xf' 


D 


xr 


-/D 


xr 


-D 


xP 


1 


xf 


-1 


x^ 


-D 


xr 


-/D 


xr^ 


D 


,,(12) 
X5 


/D 


(13) 




X5 




,X14) 




X5 




xt' 


D 


x^' 


/D 


xr' 


-1 


xr' 


-1 


xr' 


/D 


xT' 


D 


xf^ 


-D 


xf' 


-/D 


(23) 




X5 


1 


xr^ 


1 


xf^ 


-/D 


xf^ 


-D 


xf^ 


/D 


xf^ 


D 


xf^ 


D 


xf^ 


/D 


xi"^ 


-1 


(32) 




Xs 


-1 


xf^ 


-/D 


x^^ 


-D 


xf^^ 


-D 


x,r^ 


-/D 


xf^ 


1 


xf^ 


1 


,,(39) 




Xs 






,,(40) 






X5 






,,(41) 






X5 






,,(42) 






Xs 






,,(43) 






X5 






,,(44) 






X5 






,,(45) 






X5 






,,(46) 






X5 






, ,(47) 







THE CHARACTER TABLES OF CENTRALIZERS IN WEYL GROUPS OF E^, S7, F4, G2 



75 



A = 3*E(3)2 = (-3-3*ER(-3))/2 = -3-3b3, B == 6*E(3)2 
3))/2 ^ -9-9b3, D = -E(3)2 = (l+ER(-3))/2 = l+b3, E = 
ER(-3) == 13, G == -2*E(3)-E(3)2 = (3-ER(-3))/2 = l-b3. 

The generators of G"" are: 



: -3-3*ER(-3) == -3-313, C == 9*E(3)2 == (-9-9*ER(- 
2*E(3)2 = -l-ER(-3) = -1-13, F = E(3)-E(3)2 = 
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The character table of G^^ 
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-2 

-2 -1 

-3 -1 






-1 
-1 



1 
1 



V 

/-I 







V 

/-I 

-2 
-2 
-3 

-2 








-1 













1 



2 
2 1 
1 1 1 
1 1 1 
1 1 
I 
I 


-1 












V 

-1 \ 

-1 
-1 

-2 
-2 
-1 
-I J 



-2 
-2 
-4 
-3 
-2 
-1 







-1 
-1 
-1 






/-I 








V 



1-11 \ 

1-110 

2-220 

3-220 

2-12-1 

1-12-1 

1 -1 1 -1 / 
-1 1 1 \ 
-210001 
10 2 
110 2 
10 10 1 
10 10 



/-I -1 



-2 
-2 
-3 
-2 
-1 
V 



-1 
-1 









-2 
-4 
-3 
-2 
-1 



-1 










\ / 






-10 

-1 1 -1 

-1 y 



-1 









V 





1 1 

1 1 

2 2 

1 1 1 



-1 1 -1 \ 



-1 1 

-2 2 



2 
2 



-110 1-21-1 

V 1 -1 1 -1 y 



/-I 



-2 
-2 
-3 

-2 



-1 1 



V 1 



10 0/ 



-1 

-1 



-1 1 -1 \ 

-1 1 -1 

-2 2 -1 

-3 2 -1 

-3 2 -1 

-2 2 -1 
-11-1/ 



/-I -1 

-2 

-2 
-3 
-2 
-1 

V 



I 1 

I 1 

1 2 

1 2 

1 1 

1 1 

1100 



1 
-1 1 




-1 \ 
00-1 



1 
1 
1 









-1 




/-I 

-2 



\ 










-1/ 





-2 
-3 
-2 

-1 1 
V 1 



1 

1 

-1 1 

-1 1 

1 





/-I 










V 

2 -1 

2 



3 

4 
3 
2 
1 



-1 
-2 
-2 
-1 
-1 
-1 






-1 









-1 
-1 



1 

2 

2 

2 

1/ 

-i\ 
-1 

-1 

-2 

-2 

-2 

-1/ 






-1 
-1 
-2 
-3 
-2 
-1 
-1 





-1 
-1 




\ 

1 
1 
1 
-1 1 
00/ 



\ 








-1 

-1/ 
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( ^ 





-1 





1 \ 


/ -1 


1 \ 


/ 


-1 1 


-1 


1\ 


-1 


1 


-1 





1 


-1 1 -1 


10 


-1 1 


-1 1 


-1 1 





1 


_2 





2-1 


1 -2 


2-1 


1 


-2 2 


-2 1 


-1 


2 


_2 


-1 


1 2 -1 


-1 2 -2 


-112-1 


, -1 1 


-2 3 


-302, 


-1 


2 


-1 


-1 


2-1 


-1 2 -1 


-10 2-1 


-1 


-2 3 


-2 1 


-1 


1 


-1 





1 -1 


-1 1 


-10 2-1 


-1 


-1 2 


-2 1 


V -1 











1-1/ 


V -1 


1-1/ 


V -1 


1 


-10 0/ 


/ 





-1 


1 


-1 1 \ 


/ - 


1 1 1 \ / 


-1 


1 1 \ 




-1 


1 


-1 


1 


-1 1 


-110- 


110 1 


-1 1 


-1 


1 1 







1 


-2 


2 


-2 1 


10- 


2 2 1 


1 


-2 


2 1 




-1 


1 


-2 


3 


-3 2 


-12 0- 


3 3 1, 


-1 1 


1 -3 


2 2 


, 


-1 





-2 


3 


-2 1 


-12 1- 


3 2 1 


-10 


1 -2 


2 1 




-1 





-1 


2 


-1 -1 1 


-111- 


2 110 


-10 


1 -2 


2 




V -1 








1 


-10 0/ 


V -1 1 - 


1 1 / V -1 1 


-1 


1 ) 




/ 











1 -2 \ 


/ 


1 -2 \ 


/ 


1 


-1 -1 \ 


1 


-1 








1 -2 


1 -1 


1-2 


1 -1 


1 


-1 -1 





-1 








2-3 


0-10 


2-3 


-1 


2 


-2 -1 


1 


-1 





-1 


1 2 -4 


1 -1 


-112-4 


1 -2 


3 


-3 -1 


1 








-1 


2-3 


1 


-10 2-3 


1 -2 


-1 3 


-2 -1 


1 





-1 





1 -2 


1 


-10 2-2 


1 -1 


-1 2 


-2 1 -1 


\ 1 





-1 





1-1/ 


V 1 -1 


1-1/ 


V 1 


-1 1 


-10 0/ 


/ 








1 


-1 -1 ^ 


/ 1 


-1 1 -1 \ 


/ 


1 


-1 1 -1 \ 


1 


-1 





1 


-1 -1 


1 -1 1 


-110-1 


1 -1 


1 


-1 1 -1 





-1 





2 


-2 -1 


0-12 


-2 2 0-1 


-1 


2 


-2 2 -1 


1 


-2 





3 


-3 -1 


1 -1 2 


-3 3 0-2 


, 1 -2 


2 1 


-3 2-1 , 


1 


-2 


-1 


3 


-2 -1 


1 2 


-3 2 0-1 


1 -2 


1 1 


-2 2 -1 


1 


-1 


-1 


2 


-1 -1 


1 1 


-2 11-1 


1 -1 


1 


-2 2 -1 


\ 1 





-1 


1 


-10 , 


V 1 


-110 / 


V 1 





-110/ 


/ 1 





-2 


1 


\ 


/I -2 1 


\ 


/ 1 


-1 


1 \ 


2 


-1 


-2 


1 





2-1-2 1 





2 -1 


-1 


1 


2 


-1 


-3 


2 


0-1 


2-1-3 2 


0-1 


2 -1 


-1 


2-1 


3 


-2 


-4 


2 


10-1, 


3-2-4 2 


10-1, 


3 -2 


-2 


12-1, 


2 


-1 


-3 


1 


1 -1 


2-1-3 1 


1 -1 


2 -1 


-1 -1 


1 2 -1 


1 


-1 


-2 


1 


1 -1 


1-1-2 1 


1 -1 


1 -1 


-1 


2-1 


\ 


-1 


-1 


1 


0/ 


V -1 -1 1 


/ 


V -1 





10/ 


/ 1 


- 


-1 1 


- 


-1 1 -1 \ 


/ 1 -1 1 


-1 1 -1 \ 


^ -1 -1 


1 


-1 1 \ 





1 - 


-1 1 


- 


-1 1 -1 


1-11 


-1 1 -1 


-2 


1 


-1 1 





- 


-1 2 


- 


-2 2 -2 


0-12 


-2 2 -2 


-2 


-1 2 


-2 2 





- 


-2 3 


- 


-2 2-2 , 


0-23 


-2 2-2 , 


-4 


-1 3 


-2 2 





- 


-2 2 


- 


-1 2 -2 


0-22 


-1 2 -2 


-3 


-1 2 


-1 2 -1 





- 


-2 2 


- 


-1 1 -1 


0-11 


-1 2 -1 


-2 


-1 2 


-1 1 -1 


\ 


- 


-1 1 


- 


-110/ 


V -1 1 


-11 / \ 


, -1 


1 


-1 1 


-l) 
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( ^ ^ 


-1 





-1 1 


\ 




f 1 


1 -1 


-1 


1 





\ 


/ 1 1 


-1 











-1 \ 


2 


-1 





-1 1 







20-10 


-1 


1 







2 - 


-1 











-1 


2 1 


-1 





-2 2 


-1 




21-10 


-2 


2 


-1 




2 - 


-1 











-2 


3 1 


-1 





-3 2 





, 


3 1-10 


-3 


2 





, 


4 - 


-1 


-1 








-2 


2 


-1 


1 


-3 2 







2 0-11 


-3 


2 







3 


-1 





-1 





-1 


1 


-1 


1 


-2 1 







10 


-2 


2 







2 - 


-1 





-1 


1 


-1 


V 








-1 1 


/ 




V 


-1 


1 





/ 


V 1 


-1 











/ 


/ 1 1 


-1 








- 


1 ^ 




/ 1 1 - 


-1 








1 \ 


/ 1 1 





-1 





1 


-1 \ 


2 


-1 








- 


1 




2 0- 


-1 








1 


2 





-1 





1 


-1 


2 


-1 








- 


2 




2 11- 


-2 








1 


2 


1 


-2 





2 


-2 


4 


-1 


-1 





- 


2 


; 


3 11- 


-2 


-1 





2 


4 


1 


-3 





2 


-2 


3 


-1 





-1 


- 


1 




2 1- 


-1 


-1 





2 


3 


1 


-2 


-1 


2 


-1 


2 


-1 








-1 c 


) 




10 1- 


-1 


-1 


1 


1 


2 





-1 


-1 


2 


-1 


V 1 


-1 








c 


) y 




^001- 


-1 








1 / 


V 1 





-1 





1 


/ 
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The character table of G^'' : 























10 


























20 












X^> 














L 1 


































xf' 






-1 




-1 




L -1 


-1 




-1 






-1 


-1 








-1 






-1 


-1 


-1 


xf' 








-1 


-1 


-1 


1 1 






-1 






-1 




-1 




-1 


-1 




-1 




-1 




xf 


1 - 




-1 






1 


1 1 






-1 






-1 


-1 










-1 


-1 








X? 


1 - 






-1 




-1 ] 


L -1 


-1 




-1 






-1 




-1 




-1 




-1 




-1 




-1 


xf 


1 - 




-1 


-1 


-1 


-1 ] 


L 1 














-1 


-1 




-1 


-1 


-1 






-1 




x'^' 


1 - 








-1 


1 


1 -1 


-1 




















-1 


-1 


-1 


-1 


-1 


-1 


xf' 






-1 


-1 




-1 


1 -1 


-1 












-1 


-1 




-1 






-1 


-1 




-1 


xf' 






A 


-A 


-1 


-A ] 


L -1 


-1 


-A 


A 


-A 


-/A 


/A 


/A 


-/A 


-/A 


-/A 


/A 


-/A 


-/A 


/A 


/A 


/A 


x'r 






/A 


-/A 


-1 


-/A ] 


L -1 


-1 


-/A 


/A 


-/A 


-A 


A 


A 


-A 


-A 


-A 


A 


-A 


-A 


A 


A 


A 


x^' 






-/A 


/A 


-1 


/A - 


1 1 




-/A 


/A 


-/A 


-A 


A 


-A 


A 


-A 


A 


A 


-A 


A 


-A 


A 


-A 


xr 






-A 


A 


-1 


A - 


1 1 




-A 


A 


-A 


-/A 


/A 


-/A 


/A 


-/A 


/A 


/A 


-/A 


/A 


-/A 


/A 


-/A 


xr' 


1 - 




A 


-A 




-A - 


1 1 




-A 


A 


-A 


-/A 


/A 


/A 


-/A 


-/A 


-/A 


-/A 


/A 


/A 


-/A 


-/A 


-/A 


Xt"*' 


1 - 




/A 


-/A 




-/A - 


1 1 




-/A 


/A 


-/A 


-A 


A 


A 


-A 


-A 


-A 


-A 


A 


A 


-A 


-A 


-A 


x^' 


1 - 




-/A 


/A 




/A ] 


L -1 


-1 


-/A 


/A 


-/A 


-A 


A 


-A 


A 


-A 


A 


-A 


A 


-A 


A 


-A 


A 


x^' 


1 - 




-A 


A 




A ] 


L -1 


-1 


-A 


A 


-A 


-/A 


/A 


-/A 


/A 


-/A 


/A 


-/A 


/A 


-/A 


/A 


-/A 


/A 


x'r 


1 - 




/A 


/A 


-1 


/A ] 


L 1 




-/A 


-/A 


-/A 


-A 


-A 


A 


A 


-A 


A 


A 


A 


-A 


-A 


A 


-A 


,,(18) 

Xt 


1 - 




A 


A 


-1 


A ] 


L 1 




-A 


-A 


-A 


-/A 


-/A 


/A 


/A 


-/A 


/A 


/A 


/A 


-/A 


-/A 


/A 


-/A 


^(19) 

A7 


1 - 




-A 


-A 


-1 


-A - 


1 -1 


-1 


-A 


-A 


-A 


-/A 


-/A 


-/A 


-/A 


-/A 


-/A 


/A 


/A 


/A 


/A 


/A 


/A 


^(20) 

Xt 


1 - 




-/A 


-/A 


-1 


-/A - 


1 -1 


-1 


-/A 


-/A 


-/A 


-A 


-A 


-A 


-A 


-A 


-A 


A 


A 


A 


A 


A 


A 


^(21) 

A,7 






/A 


/A 




/A - 


1 -1 


-1 


-/A 


-/A 


-/A 


-A 


-A 


A 


A 


-A 


A 


-A 


-A 


A 


A 


-A 


A 


xT' 






A 


A 




A - 


1 -1 


-1 


-A 


-A 


-A 


-/A 


-/A 


/A 


/A 


-/A 


/A 


-/A 


-/A 


/A 


/A 


-/A 


/A 


(23) 

A7 






-A 


-A 




-A ] 






-A 


-A 


-A 


-/A 


-/A 


-/A 


-/A 


-/A 


-/A 


-/A 


-/A 


-/A 


-/A 


-/A 


-/A 


X^' 






-/A 


-/A 




-/A ] 






-/A 


-/A 


-/A 


-A 


-A 


-A 


-A 


-A 


-A 


-A 


-A 


-A 


-A 


-A 


-A 


^(25) 

x? 


2 






2 


-2 


-1 


-2 




-1 




2 


-1 






2 


2 


-1 


1 






-2 


-2 


1 


^(26) 

A7 


2 








-2 


-2 


1 


2 


-1 


-1 






2 


-1 










-2 


2 


1 


1 










2 


-2 


-1 


x?^^ 


2 








2 


2 


-1 


2 


-1 


-1 






2 


-1 










2 


2 


-1 


-1 










2 


2 


-1 


xT' 


2 








-2 


2 


1 


-2 




-1 






2 


-1 










-2 


2 


1 


-1 










-2 


2 


1 


Xt"^^ 


2 








B 


-2 


A 


-2 




A 






B 


/A 










/B 


/B 


/A 


-/A 










-/B 


-/B 


-/A 


,X30) 

x? 


2 








/B 


-2 


/A 


-2 




/A 






/B 


A 










B 


B 


A 


-A 










-B 


-B 


-A 


^(31) 

A7 


2 








-B 


-2 


-A 


2 


-1 


A 






B 


/A 










-/B 


/B 


-/A 


-/A 










/B 


-/B 


/A 


xr^ 


2 








-/B 


-2 


-/A 


2 


-1 


/A 






/B 


A 










-B 


B 


-A 


-A 










B 


-B 


A 


,X33) 

Xt 


2 








B 


2 


A 


2 


-1 


A 






B 


/A 










/B 


/B 


/A 


/A 










/B 


/B 


/A 


Xt'"*^ 


2 








/B 


2 


/A 


2 


-1 


/A 






/B 


A 










B 


B 


A 


A 










B 


B 


A 


Xt 


2 








-B 


2 


-A 


-2 




A 






B 


/A 










-/B 


/B 


-/A 


/A 










-/B 


/B 


-/A 


(36) 

A7 


2 








-/B 


2 


-/A 


-2 




/A 






/B 


A 










-B 


B 


-A 


A 










-B 


B 


-A 
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30 














^^' 










L 1 












xr 




-1 


-1 


1 


1 -1 


-1 


1 




-1 




x^' 


-1 






1 - 


1 -1 


-1 




L -1 


-1 


-1 


x^^ 


-1 






1 - 


1 1 




-1 








xr' 




-1 


-1 


1 


1 1 




-1 ] 


L -1 




-1 


xr^ 










L -1 


-1 


-1 


1 -1 


-1 


-1 


x^ 


-1 


-1 


-1 




L -1 


-1 


-1 ] 




-1 




x^^ 


-1 


-1 


-1 




L 1 




1 


1 -1 




-1 


x^^ 


-A 


A 


A 


1 - 


1 -1 


A 


-A - 




A 




x^"^ 


-/A 


/A 


/A 


1 - 


1 -1 


/A 


-/A - 




/A 




x^^ 


/A 


-/A 


-/A 


1 - 


1 -1 


/A 


-/A ] 


L -1 


/A 


-1 


xr' 


A 


-A 


-A 


1 - 


1 -1 


A 


-A ] 


L -1 


A 


-1 


xr' 


A 


-A 


-A 


1 




-A 


A - 




-A 




xr' 


/A 


-/A 


-/A 


1 - 




-/A 


/A - 




-/A 




xr' 


-/A 


/A 


/A 


1 - 




-/A 


/A ] 


L -1 


-/A 


-1 


x^' 


-A 


A 


A 


1 




-A 


A ] 


L -1 


-A 


-1 


xf' 


-/A 


-/A 


-/A 




L -1 


/A 


/A - 


1 -1 


/A 


-1 


xr 


-A 


-A 


-A 




L -1 


A 


A - 


1 -1 


A 


-1 


xr 


A 


A 


A 




L -1 


A 


A ] 




A 




xT' 


/A 


/A 


/A 




L -1 


/A 


/A ] 




/A 




xr' 


/A 


/A 


/A 






-/A 


-/A - 


1 -1 


-/A 


-1 


xf^ 


A 


A 


A 






-A 


-A - 


1 -1 


-A 


-1 


xT' 


-A 


-A 


-A 






-A 


-A ] 




-A 




x^ 


-/A 


-/A 


-/A 






-/A 


-/A ] 




-/A 




xT' 




-2 


1 


-1 




1 




2 


-2 


-1 


xT' 






2 


-1 


-1 




1 






-2 


-2 




xf' 






2 


-1 


_]^ 


-\ 


-1 






2 


2 


_]^ 


xT^ 






-2 


1 


-1 


-1 


-1 






-2 


2 




xr 






-B 


-A 


-1 




-A 






2 


-B 


-1 


x^ 






-/B 


-/A 


-1 




-/A 






2 


-/B 


-1 


xr 






B 


A 


-1 




-A 






-2 


-B 




xf' 






/B 


/A 


-1 




-/A 






-2 


-/B 




xf' 






B 


A 


-1 


-1 


A 






2 


B 


-1 


xr 






/B 


/A 


-1 


-1 


/A 






2 


/B 


-1 


xf' 






-B 


-A 


-1 


-1 


A 






-2 


B 




xT^ 






-/B 


-/A 


-1 


-1 


/A 






-2 


/B 





A 



-E(3)2 = (1- 



ER(-3))/2 = l+b3, B = 2*E(3)^ = -l-ER(-3) = -1-13. 



SHOUCHUAN ZHANG, PENG WANG, JING CHENG, HUI YANG 



The generators of G"** are: 
























/-I 02-1 00\ 


/lOOOO 0\ 




M -1 1 





-1 


\ 




-2 12-1 


10 




1-11 





-1 







-2 13-2 1 


10 




0-12 





-2 







-324-2-101 , 


10 


, 


0-23 





-2 





, 


-213-1-101 


1 




0-22 


1 


-2 







-112-1-110 


1-11 




0-22 





-1 







V 11-1 0/ 


Vooooo 1/ 




V -1 1 





-1 


1 / 




/O 01 0-1 0\ 


/ -1 -1 1 1 ^ 












-111 0-1 


-210001 












-112-11-2 
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A = -E(3)2 = (l+ER(-3))/2 


= l+b3, B = 2*E(3)2 = -l-ER(-3) = -1-13, C 


= 


4*E(3)2 ^ -: 


2-2*ER(-3) == 




2-2i3. 








The generators of G^^ are: 
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\ 
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The representatives of conjugacy classes of 6"*° are: 
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0-100 








2 


-1 





0-2 





-10 







0-10 





, 


3 


-2 





1-3, 


-1 


-10 1-1 
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-1 
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2-1000 
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-1 
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1 
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-1 
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-1 

1 
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-1 

1 

-1 
-1 

1 

1 

-1 
-1 
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-1 

1 
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-1 
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-2 
-2 
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-2 

2 
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-2 
-2 
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1 
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1 

-1 
-1 
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1 
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The generators of G^^° are: 



/ 0-1 1 


-1 


1\ 


( ° 


0-111 


- 


1\ 


1 





1 


-1 1 


-1 


\ 




-11-1 1 


-1 1 


1-10-111 


-1 


-1 1 


1 


-1 1 


-1 






1-202 


-2 1 


1-10-112 


-2 


-1 1 


2 


-1 -1 2 


-2 






-1 2-2-13 


-2 1 , 


2-10-222 


-3 , 


-1 2 


2 


-1 -1 2 


-3 






-1 2-1-12 


-2 1 


2 0-212 


-2 


2 


1 


-1 -1 2 


-2 






-11-1 1 


-1 


1 1-211 


-1 


1 


1 


-1 1 


-1 






V -1 1 


-1 / 


V 1-10 1 


-1 / 


V 





1 


-1 


/ 




The representatives of conjugacy classes of G^^° arc: 
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\ 


/ - 


-1-1 10-1 


1 \ 
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-1 -1 





1 


-1 \ 






1 0,0 






-2 10-1 


1 




-2 





1 


-1 
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-2-12 0-2 


2 




-2 -1 


-1 


2 


-1 






1 





, 


-4-13 0-2 


2 


■> 


-3 -1 


-1 


2 1 


-2 


, 




1 







-3-12 1-2 


1 




-2 


-1 


1 1 


-2 






1 







-2-12 0-1 







-1 


-1 


1 1 -1 


-1 






\ 


1 / 


V 


-1 10-1 


/ 


\ 





-1 


1 


-1 / 






/ -1 -1 1 


-1 ^ 


/ -1 -1 1 


1 \ 


/ -1 


-1 


10 


1 \ 






-2 1 


-1 


-20100 


1 





-2 


10 


1 






-1-2 2 -1 


-1 


-2 2-10 


2 





-2 


10 


2 






-1-3 12 -1 


-2 


-4 3-10 


2 





-4 


110 


2 


5 




-2 2-1 


-2 


-3 3-10 


1 





-3 


10 10 


1 






-10 1 


-1 -1 


-2 2-10 


1 





-2 


10 1 









V 


-1 y 


V -1 1-11 


0/ 


V 


-1 


10 


/ 






/ -1 -1 1 


1 -1 \ 


/ -1 -1 1 


1 -1 ^ 


/ -1 








\ 




-20100 


1 -1 


0-210 


1 -1 


-2 


1 










-2-11 


2 -1 


-1-2 2 -1 


2 -1 


-2 





-1 1 







-3-11 1 


2 -2 , 


-1-3 3 -1 


2 -2 


, -4 





1 







-2 1-11 


2 -2 


0-220-1 


2 -2 


-3 





1 


-1 




-1 1-11 


1 -1 


-12-1 


1 -1 


-2 





1 


-1 




V 


1 -1 / 


V 1-10 


1 -1 y 


V -1 





1 -1 


/ 




/ -1 


( 


) \ 


/ -1 1 -1 


1 


J \ 


/ 


-1 


1 -1 


1 c 


) \ 


0-100 


( 




-2 11-1 


1 


3 







-1 1 -1 


1 c 




0-10 


( 




-2 1-1 


2 


3 







1 -2 


2 C 




0-1 


( 


-' : 


-4 2-1 


2 


3 







2-3 


2 C 







-1 ( 




-3 2-1 


2- 


-1 







2-2 


-1 2 C 







-1 ( 




-2 2-1 


1 


3 







2-2 


1 C 




V 


0- 


1 / 


V -1 1 


-1 1 


3 / 


V 





1 -1 


1 - 


1 / 


/ -1 1 


-1 \ 


f -I 10 0-1 


\ 


/ -1 


2 


-10 


\ 






-2110 


-1 


-110 0-1 





-2 1 


2 


-10 









-2110 


-2 1 


-1-110 1-2 





-2 1 


3 


-2 


1 






-3220-1 


-2 1 , 


-1-2201-2 


-1 , 


-3 2 


4 


-2 -1 


1 


1 




-2111-1 


-2 1 


-110 1-2 


-1 


-2 1 


3 


-1 -1 


1 






-110 1-1 


-1 


-10 10-1 


-1 


-1 1 


2 


-1 -1 1 









V 10 


-1 


3/ ' 


V 


-10 10-1 





) 


V 


1 


1 


-10 


/ 







110 



SHOUCHUAN ZHANG, PENG WANG, JING CHENG, HUI YANG 



/ -1 


2 


-10 \ 


/ -1-111- 


1 


c 


\ 




/ - 


-1 -1 2 -1 





\ 





-1 2 


-10 


-1 -111- 


1 




1 - 


-2 -1 2 -1 





-1 


-1 3 


-2100 


-1-1-12 1- 


2 




- 


-2 -1 3 -2 





-1 


-2 4 


-2 10-1 


-2-1-12 2- 


2 -1 




- 


-4 -1 4 -2 








-1 3 


-2 10-1 


-1 -112- 


2 -1 




- 


-3 -1 3 -1 


-1 





-1 2 


-10 1-1 


-1 -111- 


1 -1 




- 


-2-12 


-1 


\ 


-1 1 


0/ 


V -1 1- 


1 ) 




V - 


-1-11 


/ 


/ 


-1 


1 \ 


/ -1 1 -1 1 


^ ) 




/ 


-10 1- 


1 1 \ 




-1 





10 


1-201-11 







-1 1 


-10 1- 


1 1 




-1 


-1 1 


10 


0-211-22 







1 


-2 2- 


2 1 




-2 


-1 1 


2 0-1 


0-412-22 





, 


-1 2 


-2-13- 


2 1 


, 


-1 


1 


-12 0-1 


0-311-12 


-1 




-1 2 


-1-12- 


2 1 




-1 


1 


-111-1 


0-210 1 







-1 1 


-10 1- 


1 




V -1 


1 


-110 / 


V -1 1 


) 




V -1 


1- 


1 / 




/ 


-1 


1 -1 1 \ 


/ 0-101 


-^] 




/ 


-10 10 


-1 \ 




1 


-1 -1 


1-11 


-11-10 1 






1 -1 


-10 10 


-1 




1 


-1 -2 


11-22 


-10-211 


-1 




1 -1 


-2110 


-2 




1 


-2 -2 


11-23 , 


-21-202 


-1 


) 


2 -1 


-2020 


-3 


, 





-2 -1 


11-22 


-21-101 


-1 




2 


-2010 


-2 







-1 -1 


10-11 


-11-10 1-1 







1 


-10 1-1 


-1 




V 





0-11/ 


V 1-10 


) 




V 





-1 / 




/ 


- 


-1 1 1 \ 


' -1 1 1 \ 




/ - 


-1 1 1 -1 \ 




-1 


1 - 


-110 1 


1-10-1101 




-110- 


-111-1 







1 - 


-2201 


1-10-1102 




-10 0- 


-112-1 




-1 


2 - 


-3301 , 


1-20-1103 


, 


-2 10- 


-2 2 2-1 


, 


-1 


2 1 - 


-3201 


0-21-1102 




-2 11- 


-2 12-1 




-1 


1 1 - 


-2110 


0-11-1011 




-111- 


-2110 




\ -1 


1 - 


-1 1 0/ 


^ 1-10 1/ 




V 1 - 


-10 1 / 




/ 


- 


-1 1 1 -1 \ 


/ 1-1 


-1 \ 




^ 


1-10 


-1 


\ 


1 


-1 - 


-111-1 


-11 1-1 


-1 




1 -1 


1-10 


-1 




1 


-1 - 


-112-2 


-10 11-2 


-1 




-1 


2-20 


-1 




2 


-1 - 


-2 2 2-3 , 


-11 11-2 


-2 


, 


1 -2 


3-30 


-1 


, 


2 


- 


-2 12-2 


1-111-2 


-1 




1 -2 


-13-2 


-1 




1 


1 - 


-2 11-1 


1-110-1 


-1 




1 -1 


-12-1- 


1 




V 


1 - 


-10 1-1/ 


V 1 0-1 





J 




V 1 





-11-1 





/ 



THE CHARACTER TABLES OF CENTRALIZERS IN WEYL GROUPS OF E^, S7, F4, G2 



( ^ 


1 - 


-1 1 


-1 \ 


/ 


10-11 


-1 \ 




/ 1 





-2 1 





\ 


-1 


1 1 - 


-1 1 


-1 


1 


-110-11 


-1 




2 


-1 


-2 1 








-1 


2 - 


-1 1 


-1 





-12 0-22 


-1 




2 


-1 


-3 2 





-1 


-1 


1 2 - 


-1 1 


-2 , 


1 


-221-32 


-1 


, 


3 


-2 


-4 2 1 





-1 





1 1 - 


-1 1 


-1 


1 


-211-22 


-1 




2 


-1 


-3 1 1 





-1 





1 1 - 


-1 1 


-1 


1 


-110-11 







1 


-1 


-2 1 1 


-1 





\ 


1 1 - 


-100 


/ 


V 1 


0-11 


J 




V 


-1 


-1 1 





/ 


/ 1 


-1 


1 


\ 


/ 1 


0-110-1 


\ 




/ -1 


-1 


1 


-1 


1 \ 


2 


-1 -1 


1 








1-110-1 







-2 





1 


-1 


1 


2 


-1 -1 


002 


-1 





0-120-2 







-2 





1 


-2 


2 


3 


-2 -2 


1 2 


-1 





0-230-2 





1 


-4 





1 1 


-2 


2 


2 


-1 -1 


-1 1 2 


-1 





0-221-2 







-3 





1 1 


-2 


1 


1 


-1 


-1 1 1 








0-220-1 







-2 





1 


-1 





V 


-1 


1 


/ 


V 


0-110-1 


1 / 




I -1 





1 


-1 


/ 



112 SHOUCHUAN ZHANG, PENG WANG, JING CHENG, HUI YANG 

The character table of C"': 

























10 
























20 
















AlO 
















1 ] 




































v(2) 

AlO 








-1 


1 - 




-1 


1 ] 




-1 - 






-1 






-1 


-1 


-1 






-1 






-1 




xg' 


1 - 


1 










-1 


-1 ] 




1 




-1 


-1 


-1 






-1 






-1 


-1 


-1 








xS' 






-1 




1 - 






-1 








-1 


-1 






-1 


-1 






-1 


-1 




-1 






Xio 


1 - 


1 


-1 


-1 








1 










-1 


-1 






-1 


-1 






-1 


-1 


-1 


-1 




Xfo' 


1 - 


1 


-1 




1 




-1 


1 




1 








-1 




-1 












-1 


-1 






X^o' 






-1 


-1 






-1 


-1 




-1 - 




-1 












-1 




-1 






-1 


-1 




xS' 


1 - 


1 




-1 


1 






-1 ] 








-1 




-1 




-1 




-1 




-1 




-1 




-1 




xS' 






A 


-A 


1 - 




-A 


A ] 




-1 - 






-A 


A 


A 


-A 


-A 


-1 


A 




-/A 


/A 


/A 


-/A 


/A 


^(10) 

Xio 






/A 


-/A 


1 - 




-/A 


/A ] 




-1 - 






-/A 


/A 


/A 


-/A 


-/A 


-1 


/A 




-A 


A 


A 


-A 


A 


(11) 
Xio 


1 - 


1 


A 


A 






-A 


-A ] 




1 - 




-1 


-A 


-A 


A 


A 


-A 




A 


-1 


-/A 


-/A 


/A 


/A 


/A 


^(12) 

Xio 


1 - 


1 


/A 


/A 






-/A 


-/A ] 




1 - 




-1 


-/A 


-/A 


/A 


/A 


-/A 




/A 


-1 


-A 


-A 


A 


A 


A 


(13) 

Xio 






-/A 


/A 


1 - 




/A 


-/A - 








-1 


-/A 


/A 


/A 


-/A 


-/A 




/A 


-1 


-A 


A 


-A 


A 


A 


^(14) 

Xio 






-A 


A 


1 - 




A 


-A - 








-1 


-A 


A 


A 


-A 


-A 




A 


-1 


-/A 


/A 


-/A 


/A 


/A 


^(15) 

Xio 


1 - 


1 


-/A 


-/A 






/A 


/A - 










-/A 


-/A 


/A 


/A 


-/A 


-1 


/A 




-A 


-A 


-A 


-A 


A 


^(16) 

Xio 


1 - 


1 


-A 


-A 






A 


A - 










-A 


-A 


A 


A 


-A 


-1 


A 




-/A 


-/A 


-/A 


-/A 


/A 


^(17) 

Xio 


1 - 


1 


-A 


A 


1 - 




-A 


A - 




1 - 






A 


-A 


A 


-A 


A 




A 




/A 


-/A 


-/A 


/A 


/A 


^(18) 

Xio 


1 - 


1 


-/A 


/A 


1 - 




-/A 


/A - 




1 - 






/A 


-/A 


/A 


-/A 


/A 




/A 




A 


-A 


-A 


A 


A 


(19) 

Xio 






-A 


-A 






-A 


-A - 




-1 - 




-1 


A 


A 


A 


A 


A 


-1 


A 


-1 


/A 


/A 


-/A 


-/A 


/A 


^(20) 

Xio 






-/A 


-/A 






-/A 


-/A - 




-1 - 




-1 


/A 


/A 


/A 


/A 


/A 


-1 


/A 


-1 


A 


A 


-A 


-A 


A 


(21) 

Xio 


1 - 


1 


/A 


-/A 


1 - 




/A 


-/A ] 








-1 


/A 


-/A 


/A 


-/A 


/A 


-1 


/A 


-1 


A 


-A 


A 


-A 


A 


^(22) 

Xio 


1 - 


1 


A 


-A 


1 - 




A 


-A ] 








-1 


A 


-A 


A 


-A 


A 


-1 


A 


-1 


/A 


-/A 


/A 


-/A 


/A 


(23) 

Xio 






/A 


/A 






/A 


/A ] 










/A 


/A 


/A 


/A 


/A 




/A 




A 


A 


A 


A 


A 


^(24) 

Xio 






A 


A 






A 


A ] 










A 


A 


A 


A 


A 




A 




/A 


/A 


/A 


/A 


/A 


^(25) 

Xio 


2 






1 


-1 






1 




-2 




-2 


2 




2 




-1 




-1 




2 






1 


2 


(26) 

Xio 


2 








-1 


-1 






1 




2 




-2 


-2 






2 






1 


-1 


-1 




-2 










-1 


2 


^(27) 

Xio 


2 








-1 


-1 






-1 




2 




2 


2 






2 






-1 


-1 


-1 


-1 


2 










-1 


2 


^(28) 

Xio 


2 








1 


-1 






-1 




-2 




2 


-2 






2 






1 




-1 


-1 


-2 










1 


2 


^(29) 

Xio 


2 








A 


-1 






A 




-2 




-2 


B 






B 






-A 




-A 




/B 










/A 


/B 


^(30) 

Xio 


2 








/A 


-1 






/A 




-2 




-2 


/B 






/B 






-/A 




-/A 




B 










A 


B 


(31) 

Xio 


2 








-A 


-1 






A 




2 




-2 


-B 






B 






A 


-1 


-A 




-/B 










-/A 


/B 


^(32) 

Xio 


2 








-/A 


-1 






/A 




2 




-2 


-/B 






/B 






/A 


-1 


-/A 




-B 










-A 


B 


^(33) 

Xio 


2 








-A 


-1 






-A 




2 




2 


B 






B 






-A 


-1 


-A 


-1 


/B 










-/A 


/B 


^(34) 

Xio 


2 








-/A 


-1 






-/A 




2 




2 


/B 






/B 






-/A 


-1 


-/A 


-1 


B 










-A 


B 


^(35) 

Xio 


2 








A 


-1 






-A 




-2 




2 


-B 






B 






A 




-A 


-1 


-/B 










/A 


/B 


^(36) 

Xio 


2 








/A 


-1 






-/A 




-2 




2 


-/B 






/B 






/A 




-/A 


-1 


-B 










A 


B 



THE CHARACTER TABLES OF CENTRALIZERS IN WEYL GROUPS OF E^, E7, F4, G2 



113 

















30 














xiV 
























A2) 

Xio 


-1 


-1 




-1 


-1 






-1 




-1 


-1 


x'^ 




-1 


-1 


-1 






-1 




-1 


-1 


-1 


x'^ 


-1 




-1 


-1 






-1 




-1 


-1 


-1 


A5) 

Xio 








-1 


-1 






-1 




-1 


-1 


Xl^o^ 


-1 


-1 




















xl? 




-1 


-1 




-1 




-1 


-1 


-1 






Xio 


-1 




-1 




-1 




-1 


-1 


-1 






Xio 


-/A 


-/A 


/A 


-/A 


-/A 


/A 


/A 


-A 


A 


-1 


-1 


^(10) 

Xio 


-A 


-A 


A 


-A 


-A 


A 


A 


-/A 


/A 


-1 


-1 


Xio 


/A 


-/A 


-/A 


-/A 


/A 


/A 


-/A 


A 


-A 


-1 


-1 


,X12) 

Xio 


A 


-A 


-A 


-A 


A 


A 


-A 


/A 


-/A 


-1 


-1 


^(13) 

Xio 


-A 


A 


-A 


-A 


A 


A 


-A 


/A 


-/A 


-1 


-1 


^(14) 

Xio 


-/A 


/A 


-/A 


-/A 


/A 


/A 


-/A 


A 


-A 


-1 


-1 


Xio 


A 


A 


A 


-A 


-A 


A 


A 


-/A 


/A 


-1 


-1 


Xio 


/A 


/A 


/A 


-/A 


-/A 


/A 


/A 


-A 


A 


-1 


-1 


Xio 


-/A 


-/A 


/A 


/A 


/A 


/A 


/A 


A 


A 






^(18) 

Xio 


-A 


-A 


A 


A 


A 


A 


A 


/A 


/A 






^(19) 

Xio 


/A 


-/A 


-/A 


/A 


-/A 


/A 


-/A 


-A 


-A 






y(20) 

Xio 


A 


-A 


-A 


A 


-A 


A 


-A 


-/A 


-/A 






Xio 


-A 


A 


-A 


A 


-A 


A 


-A 


-/A 


-/A 






y(22) 

Xio 


-/A 


/A 


-/A 


/A 


-/A 


/A 


-/A 


-A 


-A 






^(23) 

Xio 


A 


A 


A 


A 


A 


A 


A 


/A 


/A 






Xio 


/A 


/A 


/A 


/A 


/A 


/A 


/A 


A 


A 






^(25) 

Xio 






1 


-1 


-2 


-1 


-2 


_2 


-2 


2 


-1 


^(26) 

Xio 










1 


1 


2 


-1 


_2 


2 


-2 


_2 




^(27) 

Xio 










-1 


-1 


2 


-1 


2 


2 


2 


2 


-1 


^(28) 

Xio 










-1 


1 


-2 


-1 


2 


_2 


2 


-2 




^(29) 

Xio 










/A 


-/A 


-/B 


-/A 


-/B 


-B 


-B 


2 


-1 


^(30) 

Xio 










A 


-A 


-B 


-A 


-B 


-/B 


-/B 


2 


-1 


^(31) 

Xio 










/A 


/A 


/B 


-/A 


-/B 


B 


-B 


-2 




^(32) 
Xio 










A 


A 


B 


-A 


-B 


/B 


-/B 


_2 




^(33) 

Xio 










-/A 


-/A 


/B 


-/A 


/B 


B 


B 


2 


-1 


^(34) 

Xio 










-A 


-A 


B 


-A 


B 


/B 


/B 


2 


-1 


^(35) 

Xio 










-/A 


/A 


-/B 


-/A 


/B 


-B 


B 


_2 




^(36) 

Xio 










-A 


A 


-B 


-A 


B 


-/B 


/B 


-2 





where A = E(3)2 = (-l-ER(-3))/2 = -l-b3, B 
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1 1 


V 1 -1 1 / 




VO-11 00 0/ 


V 
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-1 
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-2 
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0-230 


-2 


10 




2 0-212-2 


0-221 


-2 


1 
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, 
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11-202-1 




10-1011 


-12-1 


1 
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1/ 


/lOOO 00\ 
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10 
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1 


1 
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10 
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10 
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1 -1 / 
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/ 0-1101 


\ 




-10 10-12-2 
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10-23-2 




0-1 -12 1 






-10 11-34-3 


, 


0-2-1 2 2 






-1110-23-2 




0-2 10 2 






-10 10-12-1 




0-10 11 






V 1 - 


1 y 




\ 


0-10 10 


/ 
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The representatives of conjugacy classes of G* 

/ 1 -1 1 
1-11 



/lOOO 00\ 
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1/ 
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1 
1 
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V 
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V 
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1 

2 
2 
2 

1 
1 
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1 



3 

2 

1 1 

-1 

-1 

-2 

-3 
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-2 

-1 
-1 
-1 



\ 










-I ) 
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1 

2 
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/ -1 1 









V 

\ ( 









1 1 -1 



1 

2 
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-1 







-1 
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-1 
-1 
-2 
-2 
-2 
-1 
-1 





-1 






1/ 

0\ / 1 



-1 1 



-1 1 



-2 1-11 




-1 








1 
1 
1 

1 2 
1 1 
1 1 
1 1 




-1 



1 

0/ 
-1 0\ 








V 








-1 














1 / 

-1 
-1 

-2 

-2 

-1 
-1 






-1 








-1 





1 
1 
1 1 





















-1 




\ 

-1 



-1 



1 

1 1 

1 

2 

1 





/-I 







V 

\ 



0-1 

-1 -1 



-1 

-1 1 



-1/ 







1 










2 
2 
3 
4 
3 
2 



-110 1 



0-1100 

V -1 1 



-1 

1 -1 

y 



-2 1 



-2 
-3 

-2 
-2 



-1 0/ 



-1 -1 



/-I 










V 

\ / 







-1 
-1 
-1 



2 
2 
3 
4 
3 
2 



-1 -1 
-2 
-2 -1 



-1 
-1 
-1 



-1 3 -1 -1 -1 



-1 
/ 









V 



-1 
-1 

-2 
-2 
-1 
-1 
-1 1 

1-11 

-2 1 
-2 1 
-3 
-2 
-1 



-1 1 





-1 


-1 












-1 












-1 



/I 







Vo 

o\ 
1 



1 
1 
1 

0/ 



1 

/I 






1/ 





-1 
-1 
-1 
-1 

/ 





-1 

-2 
-2 
-3 
-2 
-2 
-1 






-1 
-1 
-1 



Vo 



-1 



-1 1 


-1 
-1 
-1 



1 

2 



-1 

-1 



1\ 
1 

2 



-1 3 

2 



1 
0/ 










( - 







V 



1 

1 
1 
1 



-1 1 
-1 1 
-1 1 
-1 1 
-1 -1 

-2 
-2 
-3 
-2 
-1 
-1 



\ 





















































-1 / 











\ 


























, 


-1 1 







1 







1 


-1 / 







-1 





1 


-2 


1 


1 


-2 





2 


-3 


1 


1 1 


-3 


1 


1 





-2 


1 



10 
\ 



-1 0/ 



-1 



-1 



-2 -1 
-1 -1 
-1 / 







1 
1 








-1 
















-1 1 



\ 

-1 



-1 
-1 
-1 

/ 

-1 1 \ 

-1 1 

-2 2 

-3 3 

-1 -2 2 

-2 1 

-10/ 
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/ -1 1 1 -1 1 -1 \ 


/ -1 


1 





0-1 


\ 


/ 1 1 





-1 





1 - 


1\ 


2 1-2 1-1 





2 





-10 0-1 




2 


1 


-2 





1 -1 


2 1-2 2-2 





2 


-1 


0-2 




2 


1 


_2 





2 -2 


3 1-3 3-3 





3 


-1 


-10 1-3 


"! 


3 


1 


-3 





3 -3 , 


2 1-2-13-2 





2 


-1 


-11-2 




2 


1 


-3 


1 


2 -2 


11-2 2-1 





1 


-1 


0-1 




1 


1 


_2 





2 -1 


V 10-1 1 / 


V 


1 


-1 





) 


V 1 





-1 





1 / 


/ 1 1 -1 -1 \ 


/ 


1 





-1 1 \ 


( ° ^ 


-1 


1 


-1 


\ 


2 -10 0-1 





2 





-10 1 


2 


-1 








-1 1 


2-1 0-2 





2 





-10 10 


2 


-2 


1 





-1 


3-1-101-3 , 





3 


-1 


-10 11, 


3 


-3 


1 





-1 1 , 


2-1-110-2 


-1 


2 





-10 11 


-1 2 


-2 


1 





-1 1 


1-1 0-1 





1 





-10 11 


1 


-2 


1 





-1 1 


Voi-1 00 0/ 


V 


1 





-1 10/ 


V 1 


-1 








/ 


/ -1 -1 1 \ 


/ -1 








1 \ 


/ 1 








-1 


\ 


0-210 01 








-1 


11 


1 1 - 


-1 





-1 


1 


0-320 00 








-1 


2 


1 1 - 


-1 





-1 





1-420 01 







-2 


2 1 


, 1 2 - 


-1 


-1 


-1 


1 


1-3 2-1 1 







-1 


0-121 


1 - 


-1 





-1 


1 


1-2 1 -11 










-10 11 


1 - 


-1 








-1 1 


\0 1-10 0/ 


V 







-1 10/ 


V 1 - 


-1 








/ 


/ 1 1 -1 -1 1 \ 


' 1 








-1 1 \ 


^01-1 




-1 





\ 




110-1-111 


1 1 


-1 





-1 2 -1 


1 1 -2 




-1 


1 


-1 




111-2-120 


1 1 


-1 





-12 


1 1 -3 


2 


-1 










12 1-3-121 , 


1 2 


-2 





-13-1 , 


1 2 -4 


2 


-1 


1 


-1 


7 


11-2-121 


1 


-1 





-1 3 -1 


1 -3 


2 


-1 


1 


-1 




11-2 11 


1 





-1 


2-1 


1 -2 


1 








-1 




\ 1 -1 10/ 


, 1 





-1 


10/ 


V 1 -1 











/ 




/ 1 -110 \ 


/ 




-1 


1-1 \ 


/ -1 1 











-1 1 \ 


-11 -111-1 


-1 




-1 


10-1 


-1 1 





-] 


1 


-1 1 


-11 -111 


-1 




-2 


11-10 


-1 1 


-1 





1 


-2 2 


-12-1-112 -1 


-1 




-3 


110-1 


, -1 2 


-1 


-] 


1 


-2 3 


1-1-112-1 







-3 


110-1 


-1 1 


-1 








-1 2 


1 -10 2-1 







-2 


10 0-1 


1 


-1 








-1 1 


V 1 -10 1 / 


V 




-1 


/ 


V 1 


-1 








/ 


/ -1 1 1 -1 1 \ 


' 1 1 





-1 


1 -1 \ 


M 1 -1 











-1 \ 




-111-2101 


1 1 


-1 





-1 2 -1 


1 1 -2 


1 


-1 


1 


-1 




-111-2102 


1 1 





-1 


-1 3 -2 


1 1 -2 


1 


-1 


1 


-2 




-12 1-3103 , 


1 2 


-1 


-1 


-14-3 , 


1 2 -3 


1 


-1 


2 


-3 


7 


-111-2012 


1 1 


-1 


-1 


3-2 


1 1 -3 


1 





1 


-2 




11-2011 


1 





-1 


2-1 


1 -2 


1 








-1 




V 1 -1 1 / \ 


, 1 





-1 


10/ 


V 


1 -1 











/ 
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/ 1 1 -1 -1 1 \ 


/ 1 








-1 


\ 


/ 


3 11- 


-2100 


\ 


110-1-111 


1 1 


-1 





-1 


1 


-111- 


-2101 




111-2-120 


1 1 


-1 





-1 





-112- 


-3110 




12 1-3-121 , 


1 2 


-1 


-1 


-1 


1 


-12 2- 


-4111 


, 


11-2-121 


1 


-1 





-1 


1 


11- 


-3111 




11-2 11 


1 


-1 








-1 1 


11- 


-2011 




V 1 -1 1/ 


V 











-1 1 / 


V 1 - 


-10 1 


/ 


/ 1 -11-10' 


/ -1 






-1 


1 \ 


/ -1 1 


-1 1 \ 


-11 -11-11 


-1 






-2 


1 1 


-1 1 


-11-11 


-11 -11-10 


-1 






-2 


1 2 


-1 1 -1 


1-22 


-12 -2 1-11 


, -1 






-3 


1 3 


, -1 2 -1 


-11-2 3 


1-1-11-11 


-1 






-2 


1 2 


-1 1 -1 


0-12 


1-1 0-11 









-2 


1 1 


1 -1 


0-11 


V 0-11, 


V 






-1 


001/ 


V 


0-11/ 


/ 1 1 -1 1 \ 


/ 1 1 


-1 








-1 1 \ 


/ 1 1 -2 


1 \ 




110-1-111 


1 1 


-1 





-1 


1 


110-2 


1 1 




110-1-112 


1 1 


-2 


1 


-1 


-1 2 


111-3 


1 1 




12 0-2-113 , 


1 2 


-2 





-1 


-1 3 , 


12 1-4 


111, 




110-2 12 


1 1 


-2 








-1 2 


11-3 


1 1 1 




11-2 11 


1 


-1 








-1 1 


11-2 


1 1 




\ 1 -1 1/ 


V 











-1 1 / 


V 1 -1 


1/ 




/ 1 -1 1 -1 \ 


( ^ ^ 





-1 





1 \ / 


11-10 


-1 1 \ 




11-1-11-11 


1 1 





-2 


1 


1 


11-1-1 


1 -1 1 




11-1-11-10 


1 1 





-2 


1 


2 


11-20 


1 -2 2 




12-1-21-11 


1 2 





-3 


1 


3 , 


12-2-1 


1 -2 3 


, 


1-1-11-11 


1 1 





-2 





1 2 


11-20 


0-12 




1-1 0-11 


1 


1 


-2 





1 1 


1-10 


-1 1 




\00 0-11/ 


V 


1 


-1 





1 / \ 





0-11/ 




/ -1 2 -1 0' 


/ -1 





1 





-1 


3 \ 


/ 1 1 


-10 \ 


2-1 -11 








1 





-2 




2 


-10-11 


3-20 00 








1 





-2 




3 


-2000 


14-3 -11 





1 


2 


-1 


-3 


L , 


1 4 


-3 0-11 


13-2-1 1 





1 


1 





-1 -2 




1 3 


-3 1-11 


12-20 01 





1 








-2 




1 2 


-2001 


V 1 -1 1, 


V 











-1 


1 / 


^001 


-10 1 / 


/lOO 0-1 0\ 


/ -1 








1 


-1 \ 


/ -1 1 -] 


L 1 \ 




1 0-2 1 


-2 










-1 1 


0-210 


1 




1 0-2 


-2 










-1 


-2 2 -] 


L 1 




12-10-31 , 


-3 










-1 1 , 


-3 2 -] 


L 1 1 


, 


11-11-31 


1 -2 


-1 







-1 1 


1 -2 1 -] 


L 1 1 




10 0-2 1 


-1 


-1 







-1 1 


-1 1 -] 


L 1 1 
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-1 1 / 
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-1 
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/ -1 
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-1 





10 













3-2000 










1 








-2 





10 
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4-3000 
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2 


-1 





-2 





10 













3-3100 










1 


-1 
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-2 





1 













2-2010 



















-1 


\ 


1 


-1 / 




V 





1-10 1/ 




V 














-1 1 / 


/ -1 
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/ -1 


1 


-1 1 \ 
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1 


-10 0-12 



















2 1-20 


2 
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-10 0-22 



















2 1-20-1 


4 


, 





2 


-10 0-34 
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120 SHOUCHUAN ZHANG, PENG WANG, JING CHENG, HUI YANG 

The character table of C^^ : 
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20 


















All 


1 


1 


1 


1 


1 


1 


1 


1 


1 




1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 






^(2) 
All 


1 


-1 


1 


-1 


1 


-1 


-1 


1 


-1 




-1 


1 


-1 


1 


-1 


1 


1 


-1 


1 


-1 


1 


-1 


1 


-1 


-1 


1 


-1 




(3) 
All 


1 


-1 


1 


-1 


1 


-1 


-1 


1 


1 




1 


-1 


1 


-1 


1 


-1 


-1 


1 


1 


-1 


1 


-1 


1 


-1 


-1 


1 


-1 




All 


1 


1 


1 


1 


1 


1 


1 


1 


-1 




-1 


-1 


-1 


-1 


-1 


-1 


-1 


-1 


1 


1 


1 


1 


1 


1 


1 


1 






Xii 


5 


5 


5 


5 


5 


5 


5 


5 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


2 


2 


2 


2 


2 


2 


2 


2 






All 


5 


5 


5 


5 


5 


5 


5 


5 


-3 


-3 


-3 


-3 


-3 


-3 


-3 


-3 


-3 


-3 


2 


2 


2 


2 


2 


2 


2 


2 






^(7) 
All 


5 


-5 


5 


-5 


5 


-5 


-5 


5 


-3 


3 


-3 


3 


-3 


3 


-3 


3 


3 


-3 


2 


-2 


2 


-2 


2 


-2 


-2 


2 


-1 




(8) 
All 


5 


-5 


5 


-5 


5 


-5 


-5 


5 


3 


-3 


3 


-3 


3 


-3 


3 


-3 


-3 


3 


2 


-2 


2 


-2 


2 


-2 


-2 


2 


-1 




^(9) 
All 


5 


5 


5 


5 


5 


5 


5 


5 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


-1 


-1 


-1 


-1 


-1 


-1 


-1 


-1 






Xii 


5 


5 


5 


5 


5 


5 


5 


5 


-1 


-1 


-1 


-1 


-1 


-1 


-1 


-1 


-1 


-1 


-1 


-1 


-1 


-1 


-1 
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-1 




-1 


-1 








- 


1 1 - 


1 1 - 


1 1 . 




xfP ] 


L -1 


-3 


3 


-3 


3 


1 


-1 




-1 


-1 




-1 






-1 






- 


1 1 - 


1 1 - 


1 1 . 




xlf^ ] 


L -1 


1 


-1 


1 


-1 


-3 


3 




-1 


-1 




-1 






-1 






1-11-11-1. 




,^(41) 

Xll 

,^(42) 

Xll 

y(43) 

Xll 


L -1 


-3 

-4 


3 

-4 


-3 

4 


3 

4 


1 

4 


-1 

4 
















. - 


2 -2 - 
2 2 - 
> 2 - 


2 - 
2 '. 
2 - 


] 
2 

2 


L -1 ] 


L -1 ] 


L -1 . 

. 1 : 
. 1 - 


L 
1 


^(44) 

Xll 




4 


-4 


-4 


4 


-4 


4 
















^ 


> -2 - 


2 '. 


) 










^(45) 

Xll 
















1 


1 


-1 


-1 


1 


1 


-1 


-1 












. 1 : 


L 


Xll 
















-1 


-1 


1 


1 


-1 


-1 


1 


1 












. 1 : 


L 


y(47) 

Xll 
















1 


-1 


-1 


1 


1 


-1 


-1 


1 












. 1 - 


1 


^(48) 

Xll 
















-1 


1 


1 


-1 


-1 


1 


1 


-1 












. 1 - 


1 


y(49) 

Xll 




2 


2 


-2 


-2 


2 


2 


-1 


-1 


1 


1 


-1 


-1 


1 


1 






c 


> 2 - 


2 -2 






Xll 




2 


2 


-2 


-2 


2 


2 


1 


1 


-1 


-1 


1 


1 


-1 


-1 






- 


2 -2 ^ 


I 2 






^(51) 

Xll 




-2 


2 


2 


-2 


-2 


2 


-1 


1 


1 


-1 


-1 


1 


1 


-1 






c 


> -2 - 


2 2 






,,(52) 
Xll 




-2 


2 


2 


-2 


-2 


2 


1 


-1 


-1 


1 


1 


-1 


-1 


1 






- 


2 2 '. 


I -2 






Xll 


2 -2 


2 


2 


2 


2 


2 


2 


-1 


-1 


1 


1 


1 


1 


-1 


-1 
















^(54) 

Xll 


2 -2 


2 


2 


2 


2 


2 


2 


1 


1 


-1 


-1 


-1 


-1 


1 


1 
















y(55) . 

Xll 


> -2 


-2 


2 


-2 


2 


-2 


2 


-1 


1 


1 


-1 


1 


-1 


-1 


1 
















,,(56) . 

Xll 


> -2 


-2 


2 


-2 


2 


-2 


2 


1 


-1 


-1 


1 


-1 


1 


1 


-1 
















^(57) 

Xll 




-4 


-4 


4 


4 


-4 


-4 




























. -1 - 


1 


,,(58) 

Xll 




4 


-4 


-4 


4 


4 


-4 




























. -1 : 


L 


^(59) 

Xll 
















1 


1 


1 


1 


-1 


-1 


-1 


-1 - 


2 -2 ^ 


I ^ 


) 










,,(60) 

Xll 
















-1 


-1 


-1 


-1 


1 


1 


1 


1 - 


2 -2 ^ 


) ^ 


) 
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30 40 50 



^(61) 

All 

^(62) 

All 

^(63) 

All 

(64) 
All 
^(65) 
All 
^(66) 
All 
^(67) 
All 
^(68) 
All 
^(69) 
All 
^(70) 
All 

(71) 
Xll 
^(72) 
All 
^(73) 
All 
^(74) 
All 



1-11 



-1 -1 1 



-1 1 



-11-11 1-11-1 



— nr 

All 

(2) 
Xll 

(3) 
All 
^(4) 
All 

^(5) 
All 

(6) 
All 

(7) 
Xll 

^(8) 
All 

(9) 
All 

(10) 
All 

(11) 

Xii 

(12) 
Xil 

(13) 
Xll 
^(14) 

Xll 

(15) 

Xll 

(16) 
Xll 
^(17) 

Xll 

(18) 

Xll 

Am 

Xll 

(20) 
Xll 

(21) 

Xll 

(22) 
Xll 
(23) 

Xll 

(24) 
All 
(25) 

Xll 

(26) 
Xll 

(27) 
Xll 

(28) 

Xll 

(29) 

Xll 

^(30) 

Xll 



1 
1 

-1 
-1 
1 
1 

-1 
-1 



1 
1 
1 
1 

-1 
-1 
-1 
-1 



-2 
-2 
1 
1 
1 
1 



1 
1 

-1 
-1 
-3 
-3 
3 
3 



1 
1 
1 
1 

-3 
-3 
-3 
-3 
60 



1 
1 

-1 
-1 
-3 
-3 
3 
3 



1 
1 
1 
1 

-3 
-3 
-3 
-3 



-3 
-3 
3 
3 

1 
1 

-1 
-1 



-3 
-3 
-3 
-3 

1 
1 
1 
1 



70 



1 1 

1 -1 

1 -1 

1 1 



1 

-1 
1 

-1 
-1 
1 
1 

-1 
-3 
3 
3 
-3 



1 
1 

-1 
-1 
-1 
1 

-1 
1 

-3 
3 
-3 
3 



1 

-1 
1 

-1 
-1 
1 
1 

-1 
-3 
3 
3 
-3 



1 
1 

-1 
-1 
-1 
1 

-1 
1 

-3 
3 
-3 
3 



1 
1 

-1 
-1 
-1 
1 

-1 
1 

-3 
3 
-3 
3 



1 

-1 
1 

-1 
-1 
1 
1 

-1 
-3 
3 
3 
-3 



1 
1 
1 
1 

-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 



-1 

-1 
1 

-1 
-1 
1 
1 

-1 
-1 
1 
1 



1 
1 
1 
1 

-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 



1 1 



1 1 



-1 
-1 
1 
1 

-1 
-1 
1 
1 



-1 
-1 
1 
1 

-1 
-1 
1 
1 



1 
1 
1 
1 

-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 



1 1 
-1 -1 
1 1 



1 
1 

-1 
-1 
-1 
-1 
1 
1 



-3 
3 
3 
-3 

-2 
2 
-4 
4 
-4 
4 
4 
-4 
4 
-4 



-3 
3 
-3 
3 

-2 
2 
-4 
4 
-4 
4 
-4 
4 
-4 
4 



-3 
3 
3 
-3 

-2 
2 



-3 
3 
-3 
3 

-2 
2 



-3 
3 
-3 
3 

-2 
2 
4 
-4 
4 
-4 
4 
-4 
4 
-4 



-3 
3 
3 
-3 

-2 
2 
4 
-4 
4 
-4 
-4 
4 
-4 
4 



-2 
2 
2 
-2 
-2 
2 
2 
-2 



1 
1 

-1 
-1 



-2 
2 
2 

-2 
2 
-2 
-2 
2 



2 
-2 
-2 
2 
2 
-2 
-2 
2 



1 
1 

-1 
-1 



2 
-2 
-2 
2 
-2 
2 
2 
-2 



1 
1 

-1 
-1 



-1 
-1 
1 
1 



2 
2 
1 
1 

-1 
-1 



1 
1 

-1 
-1 
-1 



1-1-11 



1111 



-1 -1 
1 1 



1 1-1-1 
-1-11 1 



1-11-1 
-11-11 
1-11-1 



2 
2 
-1 
-1 
-1 
-1 



-2 
-2 
-1 
-1 
1 
1 



-1 -1 -1-11 1 



-1 1 



-1 1 
1 -1 



-11-11 
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60 70 



^(31) 
All 

(32) 
All 

^(33) 
All 

(34) 
All 

(35) 
All 
^(36) 
All 
^(37) 
All 

(38) 
All 
^(39) 
All 
^(40) 
All 

(41) 
Xll 
y(42) 
All 
^(43) 
All 

(44) 
All 

(45) 
Xll 
^(46) 
All 
^(47) 
All 

(48) 
All 
^(49) 
All 
^(50) 
All 

^(51) 
All 

(52) 
All 

(53) 
All 
^(54) 
All 

(55) 
All 
^(56) 
All 
^(57) 
All 

(58) 
All 

(59) 
All 

(60) 
All 

^(61) 
All 

(62) 
All 
^(63) 
All 
y(64) 
All 
^(65) 
All 
^(66) 
All 

(67) 
All 
^(68) 
All 

(69) 
All 

(70) 
All 

(71) 
Xll 
^(72) 

Xll 

^(73) 

Xll 

(74) 
Xll 



-1 -1 

-1 -1 

-1 1 

-1 1 



2 
-2 
3 
-3 
-3 
3 
-3 
3 
3 
-3 



-6 
6 
6 



-3 
3 
3 
-3 
-3 
3 
3 
-3 



-2 
2 
3 
-3 
-3 
3 
3 
-3 
-3 
3 



-6 
6 
-6 



-6 6 



8 
-8 
-3 
3 
-3 
3 
-3 
3 
-3 
3 



2 
-2 
-1 
1 
1 

-1 
1 

-1 
-1 
1 



2 
-2 
-2 
2 



-2 
2 
-1 
1 
1 

-1 
-1 
1 
1 
-1 



2 

-2 
2 
-2 



1 1 

-1 -1 

-1 1 

1 -1 

1 1 

-1 -1 

-1 1 

1 -1 



-2 
2 
3 
-3 
-3 
3 
3 
-3 
-3 
3 



8 
-8 
8 
-3 
3 
-3 
3 
-3 
3 
-3 
3 



2 
-2 
3 
-3 
-3 
3 
-3 
3 
3 
-3 



1-1-11 
-11 1-1 



-6 -6 

6 6 

-6 6 

6 -6 



-8 
8 
8 
-8 
-3 
3 
3 
-3 
-3 
3 
3 
-3 



-1 -1 -1 -1 1 
1111-1 
-1 -1 -1 -1 1 



1 1 1 
-1 1 -1 
1 -1 1 



-1 

-1 
-1 
-1 
1 
1 
1 
1 



-1 

-1 
1 
1 
1 
1 

-1 
-1 



-1 
-1 
-1 
-1 
1 
1 
1 
1 



-11-11 



-1 
-1 
1 
1 
1 
1 

-1 
-1 



-1 1 



-1 1 



1-11-11 



1 
1 

-1 
-1 
-1 
-1 
1 
1 



1 
1 
1 
1 

-1 
-1 
-1 
-1 



-1-11 1 



1 -1 1 
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The generators of G^^^ are: 



-1 1 
-2 1 



/ 

1 







0-210 
V -1 
/ 



-2 1 1 
-4 1 2 
-3 1 1 



-1 1 
-1,1 

-2 



-2 
-1 







2 
2 
2 
1 
1 



\ 




-1 



; 



(I 

1 









V 



-1 1 
-1 1 



-1 1 



-1 


\ 


/ 


-1 







-2 







-2 







-2 







-1 







-1 


1 / 


V 



1 

1 













-1 
-1 
-1 

-2 1 

-1 1 



1 -1 1 -1 \ 



1 
1 
1 




Vo 



-11-110-1 





-1 
-1 
-1 



2 
3 
3 

2 



-2 10-1 
-2 10-2 



-1 1 



2 1 
1 1 




-1 
-1 
J 



The representatives of conjugacy classes of G*^^ are: 



/lOOO 00\ 



1 0,0 



10 

1 





V 

/-I -1 



1 



0-201 



/ 



-1 -2 
-1 -3 

-2 


V 
-1 
-2 
-2 
-4 
-3 
-2 

V-1 

/-I 







V 





1 
-2 
-1 1 
000 
-1 1 






-1 
-1 
-1 










1 

I ) 




/-I -1 











-1 








1 

2 

3 

2 

2 

1 





-1 














-1 
-1 
-1 
-1 




1 
1 
2 
2 
2 
1 
-1 1 
























V 

-1 \ 
-1 

-1 

-2 

-2 

-1 

-I J 

-1 \ 
-1 

-2 

-2 

-1 



; 




-2 
-2 
-3 
-2 
-1 


/-I 

-2 



1 1 
1 1 



-1 1 1 

-1 1 

000 

-1 1 



V 



-2 
-4 
-3 
-2 
-1 
-1 


-1 
-1 



V 
\ / 



-1 i\ ^ 
-1 1 

-2 1 

-2 2 

-2 2 

-1 1 

-1 1/ 

3 1 \ 

3 1 
2 
2 
-10 1 
-10 10 
-1100/ 



-2 
-4 
-3 
-2 
-1 



-10 
-10 



-1 1 

-2 1 



-2 
-3 
-2 
-1 










-1 
-1 








-1 













-1/ 



-1 1 
-2 1 1 
-2 






-1 

-1 

-1 





-1 1 

-1 1 



-1 
-1 
-1 

-2 
-2 



/-I 


-1 
-1 




V 
\ / 



1 -1 

1 -1 







-1 -1 

-2 



1 
1 

1 

1 1 
1 
1 

1 
-1 1 
-2 1 
-2 2 
-3 2 
-2 1 
-1 1 
1 

1 



\ 










-1/ 



-1 



-2 
-2 
-3 



-2 1 
-1 1 



1 
2 



1 1 



-1 1 1 

V 1 



2 
2 
2 

-2 1 1 
-1 1 



-1 
-1 
-1 









-1 









1 











-1 
-1 
-1 



-1 1 
-1 1 
-1 1 
-1 
-1 




-1 \ 
-1 

-2 

-2 

-1 



/ 
1 \ 
1 
1 



1 1 

1/ 






-1 







1 -1 



1 -1 
1 -1 



-2 
-3 
-2 
-2 
-1 











\ 


-1 
-1 
-1 


/ 

\ 










-1/ 
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/ -1 


10 -1 \ 


/ -1 1 0-1 


\ 


/ -1 


2-1 


o\ 




-2 


110 -10 


0-1100-1 





-2 


12-1 




-2 


110 -2 1 


10 0-2 





—2 


13-2 1 




-3 


2 2 0-1-21 , 


2-10-2 


, 


-3 


2 4-2-101 




-2 


111-1-21 


1-11-2 





—2 


13-1-101 




-1 


10 1-1-10 


0-1 





-1 


12-1-110 




\ 


10 -10/ 


V 0-1 


1 / 


V 


11-1 0/ 




/ -1 


2 -1 \ 


/ -1-111-1 


\ 


/ c 


-1 -1 1 1 -1 \ 





-12-1000 


-1 -111-1 





1 


-2-111-10 







3-2000 


-1 -1-12 1 -2 





c 


-2-112-20 







4-3000 , 


-2 -1-12 2 -2 


-1 


c 


-4-122-20 


, 





3-3100 


-1 -112-2 


-1 


c 


-3-121-21 







2-2010 


-1 -111-1 


-1 


c 


-2-120-10 




V 


1-10 1/ 


V -1 1-1 


/ 


V c 


-1 1 -1 y 




/ 


-1-12-1 


\ / -1 -1 2 -1 C 





\ 


/O -10 10 0\ 


-1 


0-12-100 


1-2-12-1 C 







-10 10 


-1 


-1-2 3-1 


0-2-13-2 C 







-1-11 10 


-2 


-1-2 4-2 1 


0-4-14-2 C 





, 


-2-11 2 0-1 


-1 


0-23-201 


0-3-13-1 C 


-] 




-1 1-12 0-1 


-1 


-12-1-11 


0-2-12 - 


1 




-1 1-111-1 


V -1 


1-10 


/ V -1 -1 1 C 





/ 


V -1 1-110 / 


/ 


-10 1 \ / 


-1 1 -1 1 \ 


/ ( 


) -1 


1-11 \ 




1 


-2 10 


-1 1-110 




L -2 


1-11 







-21-1200 


-1-10 1-12 




) -2 


11-22 







-4 1 2 , 


-2-102-221 


, 1 


) -4 


12-22 


•} 





-3 1 10 1 


-1 1-221 




) -3 


11-12-1 







-2 1 10 


-1 10-111 




) -2 


10 10 




V 


-11 / V 


-1 10-110/ 


V ( 


) -1 


10/ 




/ 


-10 1 -1 \ 


/ 0-111- 


1 \ 


/ 


1 -1 -1 ^ 




1 


-1-10 1 -1 


1-10-111- 


1 


-1 


1 1-1-1 




1 


-1-2 11 -2 


1-10-112- 


2 


-1 


11-2-1 




2 


-1-2 2 -3 


2-10-222- 


3 , 


-1 


1 11-2-2 


, 


2 


-2 1 -2 


2 0-212- 


2 





1-111-2-1 




1 


-10 1-1-1 


1 1-211- 


1 





1-110-1-1 




V 


0-1/ 


V 1-10 1- 


1 / 


V 


1 0-1 y 




/ 


1-10-1 


\ / 1-110 


-1 \ 


/ c 


1 -1 1 -1 ^ 




1 


-10 1-10-1 


-111-110 


-1 


1 


-110-11-1 







-10 2-20-1 


-10 2-110 


-1 


c 


-12 0-22-1 




1 


-203-30-1 


-112-110 


-2 


, 1 


-221-32-1 


, 


1 


-2 -13-2 -1 


11-110 


-1 


1 


-211-22-1 




1 


-1 -1 2-1-1 


11-10 1 


-1 


1 


-110-11 




\ 1 


0-11-10 


/ V 11-10 


/ 


V 1 


0-11 


J 
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/ 


1 


-1 1 


-1 \ 


/ 


1 1 


-2 


1 \ 


/ 1 - 


-1 1 





-1 


\ 




-1 


2 


-1 1 


-1 




-1 2 1 


-2 


1 


1 - 


-1 1 





-1 










2 


-1 -1 2 


-2 




2 1 


-3 


200 


- 


-1 2 





-2 










4 


-1 -2 2 


-2 


, 


4 1 


-4 


200, 


- 


-2 3 





-2 





, 





3 


-1 -1 1 


-2 1 




3 1 


-3 


1 1 


- 


-2 2 


1 


-2 










2 


-10 


-1 




2 1 


-2 


1 


- 


-2 2 





-1 







\ 


1 





-1 / 


\ 


1 1 


-1 


000/ 


V - 


-1 1 





-1 


1 / 




/ -1 


-1 


10- 


-1 1 \ 


/ 1 


1 -1 





-1 \ 


/ 1 1 





-1 





1 -1 \ 


-2 





10- 


-1 1 


2 


0-10 





-1 


2 





-1 





1 -1 


-2 





10- 


-2 2 


2 


-2 1 





-2 


2 





-1 





2 -2 


-4 





110- 


-2 2 , 


4 


-3 1 





-2 


, 4 


-1 


-1 





2 -2 


-3 





110- 


-2 1 


3 


-3 1 





-1 


3 


-1 


-1 





2 -1 


-2 





10- 


-1 


2 


-2 1 





-1 


2 





-1 





1 


V -1 





1- 


-1 / 


V 1 


-1 1 


-1 


/ 


V 1 








-1 


1 


) 
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The character table of C^^ : 































10 






















20 
















x[\^ 




















1 ] 


L 1 




























xg^ 








-1 




-1 


-1 






-1 - 


1 1 


-1 ] 




1 - 




-1 






-1 




-1 


-1 




-1 


Xl2 




-1 










-1 






1 


1 -1 


-1 - 








-1 


-1 










-1 


-1 




Xl2 






-1 






-1 




-1 




1 ] 


L -1 


-1 ] 




1 - 




-1 




-1 






-1 




-1 




Xl2 




-1 


-1 


-1 








1 




-1 ] 


L 1 


-1 - 








-1 


-1 


-1 


-1 










-1 


Xl2 




-1 


-1 






-1 


-1 


1 




1 


1 1 


1 




1 






-1 


-1 






-1 


-1 






Xl2 






-1 


-1 






-1 


-1 




-1 - 


1 -1 














-1 


-1 






-1 


-1 


-1 


Xl2 




-1 




-1 




-1 




-1 ] 




-1 ] 


L -1 


1 




1 






-1 




-1 




-1 




-1 


-1 


Xl2 




A 


A 


-A 


A 


-A 


-A 


A ] 




-1 - 


1 1 


-1 ] 




1 - 




-/A 


/A 


/A 


-/A 


/A 


-/A 


-/A 


/A 


-/A 


X^^2°' 




/A 


/A 


-/A 


/A 


-/A 


-/A 


/A ] 




-1 - 


1 1 


-1 ] 




1 - 




-A 


A 


A 


-A 


A 


-A 


-A 


A 


-A 


X^^2^' 




-/A 


/A 


/A 


/A 


/A 


-/A 


-/A ] 




1 - 


1 -1 


-1 - 








-A 


-A 


A 


A 


A 


A 


-A 


-A 


A 


X^^2^' 




-A 


A 


A 


A 


A 


-A 


-A ] 




1 - 


1 -1 


-1 - 








-/A 


-/A 


/A 


/A 


/A 


/A 


-/A 


-/A 


/A 


Xf2^' 




A 


-A 


A 


A 


-A 


A 


-A - 




1 ] 


L -1 


-1 ] 




1 - 




-/A 


/A 


-/A 


/A 


/A 


-/A 


/A 


-/A 


/A 


^(14) 
Xl2 




/A 


-/A 


/A 


/A 


-/A 


/A 


-/A - 




1 ] 


L -1 


-1 ] 




1 - 




-A 


A 


-A 


A 


A 


-A 


A 


-A 


A 


Xl2 




-/A 


-/A 


-/A 


/A 


/A 


/A 


/A - 




-1 ] 


L 1 


-1 - 








-A 


-A 


-A 


-A 


A 


A 


A 


A 


-A 


X^^2^' 




-A 


-A 


-A 


A 


A 


A 


A - 




-1 ] 


L 1 


-1 - 








-/A 


-/A 


-/A 


-/A 


/A 


/A 


/A 


/A 


-/A 


x'^'' 




-A 


-A 


A 


A 


-A 


-A 


A - 




1 - 


1 1 


1 - 




1 - 




/A 


-/A 


-/A 


/A 


/A 


-/A 


-/A 


/A 


/A 


x'A'' 




-/A 


-/A 


/A 


/A 


-/A 


-/A 


/A - 




1 - 


1 1 


1 - 




1 - 




A 


-A 


-A 


A 


A 


-A 


-A 


A 


A 


x'^' 




/A 


-/A 


-/A 


/A 


/A 


-/A 


-/A - 




-1 - 


1 -1 










A 


A 


-A 


-A 


A 


A 


-A 


-A 


-A 


x?.°' 




A 


-A 


-A 


A 


A 


-A 


-A - 




-1 - 


1 -1 










/A 


/A 


-/A 


-/A 


/A 


/A 


-/A 


-/A 


-/A 


xg^' 




-A 


A 


-A 


A 


-A 


A 


-A ] 






L -1 


1 - 




1 - 




/A 


-/A 


/A 


-/A 


/A 


-/A 


/A 


-/A 


-/A 


Xl2 




-/A 


/A 


-/A 


/A 


-/A 


/A 


-/A ] 






L -1 


1 - 




1 - 




A 


-A 


A 


-A 


A 


-A 


A 


-A 


-A 


xg^' 




/A 


/A 


/A 


/A 


/A 


/A 


/A ] 
















A 


A 


A 


A 


A 


A 


A 


A 


A 


xg^' 




A 


A 


A 


A 


A 


A 


A ] 
















/A 


/A 


/A 


/A 


/A 


/A 


/A 


/A 


/A 


xg^' 


2 






1 


2 






-1 




-2 


2 






-1 




1 






-2 


-1 






2 


1 


xg^' 


2 










-1 


2 










1 




2 


-2 






-1 




1 










2 


-1 










-2 


-1 


^(27) 
Xl2 


2 










-1 


2 










-1 




2 


2 


-1 




-1 




-1 










2 


-1 










2 


-1 


Xl2 


2 










1 


2 










1 




-2 


-2 


-1 




-1 




-1 










-2 


-1 










-2 


1 


^(29) 
Xl2 


2 










A 


B 










-A 




-2 


2 






-1 




/A 










-/B 


-/A 










/B 


/A 


XP2°' 


2 










/A 


/B 










-/A 




-2 


2 






-1 




A 










-B 


-A 










B 


A 


xg^' 


2 










-A 


B 










A 




2 


-2 






-1 




/A 










/B 


-/A 










-/B 


-/A 


^(32) 
Xl2 


2 










-/A 


/B 










/A 




2 


-2 






-1 




A 










B 


-A 










-B 


-A 


Xl2 


2 










-A 


B 










-A 




2 


2 


-1 




-1 




-/A 










/B 


-/A 










/B 


-/A 


Xl2 


2 










-/A 


/B 










-/A 




2 


2 


-1 




-1 




-A 










B 


-A 










B 


-A 


xg^' 


2 










A 


B 










A 




-2 


-2 


-1 




-1 




-/A 










-/B 


-/A 










-/B 


/A 


xg^' 


2 










/A 


/B 










/A 




-2 


-2 


-1 




-1 




-A 










-B 


-A 










-B 


A 
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xiy 
























xlf 




-1 


-1 






-1 




-1 


-1 


-1 




^ 


-1 


-1 






-1 


-1 




-1 


-1 




-1 


xlt' 


-1 


-1 






-1 


-1 




-1 


-1 




-1 


X12 




-1 


-1 






-1 




-1 


-1 


-1 




X^^ 
























xl? 


-1 




-1 




-1 










-1 


-1 


X12 


-1 




-1 




-1 










-1 


-1 


X12 


/A 


-A 


-1 


A 




-/A 


/A 


-1 


-A 


-A 


A 


X12 


A 


-/A 


-1 


/A 




-A 


A 


-1 


-/A 


-/A 


/A 


X12 


-A 


-/A 




/A 


-1 


-A 


A 


-1 


-/A 


/A 


-/A 


X12 


-/A 


-A 




A 


-1 


-/A 


/A 


-1 


-A 


A 


-A 


^(13) 
X12 


-/A 


-A 




A 


-1 


-/A 


/A 


-1 


-A 


A 


-A 


X12 


-A 


-/A 




/A 


-1 


-A 


A 


-1 


-/A 


/A 


-/A 


,X15) 
X12 


A 


-/A 


-1 


/A 




-A 


A 


-1 


-/A 


-/A 


/A 


X12 


/A 


-A 


-1 


A 




-/A 


/A 


-1 


-A 


-A 


A 


X12 


/A 


A 




A 




/A 


/A 




A 


A 


A 


^(18) 
X12 


A 


/A 




/A 




A 


A 




/A 


/A 


/A 


^(19) 
X12 


-A 


/A 


-1 


/A 


-1 


A 


A 




/A 


-/A 


-/A 


X12 


-/A 


A 


-1 


A 


-1 


/A 


/A 




A 


-A 


-A 


,,(21) 
X12 


-/A 


A 


-1 


A 


-1 


/A 


/A 




A 


-A 


-A 


y(22) 
X12 


-A 


/A 


-1 


/A 


-1 


A 


A 




/A 


-/A 


-/A 


^(23) 
X12 


A 


/A 




/A 




A 


A 




/A 


/A 


/A 


X12 


/A 


A 




A 




/A 


/A 




A 


A 


A 


^(25) 
X12 


-1 


1 




-1 


-1 


_2 


2 


-2 


-2 


_2 


2 


y(26) 
X12 


1 


1 


-1 


-1 




-2 


2 


-2 


_2 


2 


-2 


A27) 
X12 


-1 


-1 


-1 


-1 


-1 


2 


2 


2 


2 


2 


2 


^(28) 
X12 


1 


-1 




-1 




2 


2 


2 


2 


_2 


-2 


^(29) 
X12 


-/A 


A 




-A 


-1 


-/B 


/B 


-2 


-B 


-B 


B 


^(30) 
X12 


-A 


/A 




-/A 


-1 


-B 


B 


-2 


-/B 


-/B 


/B 


^(31) 
X12 


/A 


A 


-1 


-A 




-/B 


/B 


-2 


-B 


B 


-B 


^(32) 
X12 


A 


/A 


-1 


-/A 




-B 


B 


-2 


-/B 


/B 


-/B 


^(33) 
X12 


-/A 


-A 


-1 


-A 


-1 


/B 


/B 


2 


B 


B 


B 


^(34) 
X12 


-A 


-/A 


-1 


-/A 


-1 


B 


B 


2 


/B 


/B 


/B 


^(35) 
X12 


/A 


-A 




-A 




/B 


/B 


2 


B 


-B 


-B 


^(36) 
X12 


A 


-/A 




-/A 




B 


B 


2 


/B 


-/B 


-/B 



A = E(3) = (-l+ER(-3))/2 = b3, B = 2*E(3) = -l+ER(-3) = 2b3. 
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The generators of G 

/ -1 1 

-1 1 

1 

2 

2 

2 

V 1 

/I 1 










-1 
-1 

-2 
-3 

-2 -1 
-2 




•si3 








-1 



are: 
1 
1 
2 

2 
2 
1 
1 



\ 







V 



-1 1 \ 
-2001 
-2002 
-3003 
-3102 
11-2011 

V 1 -1 1 y 

/ 1 
10 





10 

10 

10 

1 

V 1 



\ 











-I J 








-1/ 
/I 







V -1 1 

/I 1 



/ -1 1 







10 
10 







-1 
-1 
-1 



1 



10 
1 


-10 
-10 
-2 
-2 
-2 1 
-1 1 


-10 1 

-10 1 

-2 2 

-2 3 



Q\ ( 






1 
1/ 

\ / 1 




10 1-1 



1 











V 



-2 1 
-1 



/ 



-1 1 1 

2 1 



-1 1 










V 

/ 1 
10 
10 
1 
1 


V 



-2 
-2 
-3 



1 



-3 1 



11-20 
10-10 



-1 
-1 

-2 
-3 
-2 
-1 




\ 







-1 1 

1 

1 y 



V 

\ /I 1 





1 

Vo 1 









1 








2 
2 
1 



-1 



-1 
-1 
-1 

/ 

-1 \ 

-1 

-2 
-3 
-2 
-1 
-1/ 








Vo 

/-I 







V 



1-1 
10-10 
2 0-10 
2 1-20 



\ 







1 
1 

1/ 









1 \ 

1 

2 



3 0-20 

2 

1 





-2 1 

-1 





3 

2 

1 1 

1/ 



1 
-1 1 



1 

1 

2 
2 



1\ / 
1 

2 



-2 1 
-1 1 
-1 1 



(I 
0-101000 

10 

10 

10 

10 

V 1 



3 

2 

1 

0/ 

\ /I 

1 



-1 



0-12 
0-2 3 

-2 2 

-2 2 

-1 1 
2 -1 



The representatives of conjugacy classes of G^^^ arc: 



/lOOO 00\ 
1 0,0 



10 

1 





V 






1 












1 
I ) 



/ 1 -1 1 
1-11 









0-2 



V 



-1 1 



-1 
-1 

-2 
-2 

-2 
-1 
-1 



/ 

o\ 







1/ 









V 










-1 
-1 
-1 






-1 
-1 

-2 
-2 
-2 
-1 





\ 










-1/ 



-1 

-2 
-2 
-2 
-1 
1 -1 




— i 


i 








-1 


1 


-1 


1 



1/ 



1 -1 
1 -1 



-1 1 
1 






Vo 






-1110 
1 
1 




/-I 







V 









1/ 














-1 





\ 










-1/ 
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/ -1 


1 -1 





1 


^ 




/ 1 1 -1 1 \ 


/ 1 1 -1 -1 


1 \ 









-1 1 -1 





1 




11-10-12 


1 0-2 


2 









1 -2 





2 




2 1-20 2 


2-100-2 


2 









2-3 





2 


, 


2 1-20-14 , 


2-100-3 


4 


7 







2-2 


-1 


2 




11-21-13 


1-10 1-3 


3 









2-2 





1 




1-10 2 


0-110-2 


2 






\ 


1 -1 





1 -1 ) 




Vooo 1/ 


V -1 1 -1 


1 / 






/ -1 


-1 1 





-1 ^ 




^-1-110 01- 


1 \ / -1 1 





-1 


\ 





-1 -1 1 





1 -2 




0-100 02- 


2 1-11 





-1 








-2 -1 2 





-2 




0-210 02- 


2 0-12 





-2 








-2 -1 2 





1 -4 


; 


0-210 03- 


4 , 0-23 





-2 








-1 -1 2 


-1 


1 -3 




-11 -13- 


3 0-23 


-1 


-1 








-1 1 





-2 




1-10 2- 


2 0-22 





-1 





V 








-1 ) 




V 1-10 1- 


1 / V 0-11 








-1 / 


/ -1 


10 





^ 




^-11 -1 1 \ 


/ -1 1 1 -1 





1 \ 







10 










10 0-22 


11-1 


-1 


2 







10 










2-10 -2 2 


2 1-2 





2 







10 








, 


2-10 -3 4 , 


2 1-2 


-1 


4 


, 





1-1 


1 







1-11-1-23 


11-1-1 





3 










1 







0-11 -2 2 


1-1 





2 




V 





1 


-I) 




V -1 1 / 


V 1-1 





1 / 




/ 1 


-10 


1 


-1 ^ 




M -1 -1 1 -1 \ / 


'10-110-1 


\ 









-10 


2 


-2 




0-1-1101-2 


1-110-1 












-2100 


2 


-2 




0-2-1200-2 


0-120-2 












-2100 


3 


-4 


, 


0-2-1201-4 , 


0-230-2 












-11-11 


2 


-3 




0-1-1110-3 


0-221-2 












1-10 


2 


-2 




-110 0-2 


0-220-1 









V 





1 


-1 ) 




V -1 1 -1 / \ 


,00-110 


-1 / 






/ 1 








\ 




( -I 1-1 1 \ / 


-10 





\ 







10 









-11-1 10 


0-10 













10 









1-2020 


0-10 













10 







: 


2-3020, 


0-10 








, 





10 









2-2-120 


0-1 













1 









2-2010 





-1 







V 


1 


-1 


) 




V 1 -1 1 / V 





-1 


1 / 




/ -1 


2-1 





^ 




/ -1 10 -10 


\ / 1 -2 1 


c 


\ 







2-1 





-1 1 




10 0-21 


0-210 


1 - 


1 







3-2 










10 0-20 


0-320 


c 









-1 4 -2 





-1 1 


, 


-12 -3 1 


1-420 


1 - 


1 


, 





-1 3 -1 


-1 


1 




-111-1-21 


1-311 


- 


1 







-1 2 -1 





1 




-10 1 -2 1 


1-210 


- 


1 




V 


1 -1 





c 


) 


1 ) 




V 0-11 


/ V -1 1 


- 


1 / 
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/ 1 


- 


-10 1 


\ 


/I 1-10 \ 


/ 1 





- 


1 \ 









- 


-1 2- 


-1 


2-10-11 


10 


- 


2 1 







- 


-10 2 





3-2000 


10 


- 


2 







1 - 


-2 3- 


-1 , 


0-14-20-11 , 


0-1200 


- 


3 1 


, 





1 - 


-1-112- 


-1 


0-13-21-11 


0-1101 


- 


3 1 







1 


-10 2- 


-1 


0-12-10 1 


0-1010 


- 


2 1 




\ 





1- 


-1 / 


V 1-10 1 / 


V 


- 


1 1 / 




/ -1 





-110 


\ 


/ -1 10 


\ 


/ -1 


1 


-1 \ 








-2101 


-1 


0-10 02-' 


L 


1 -1 


1 


0-10 








-3200 





0-10 020 




0-1 


2 


0-2 





1 


-4201 


-1 


1-20 03-' 


L , 


0-2 


3 


0-2 





1 


-3 2-11 


-1 


1-1 -13-' 


L 


0-2 


2 


1 -2 





1 


-2100 


-1 


10-102-' 


L 


0-2 


2 


0-10 


V 





-110 


-1 / 


V 1-' 


L / 


^00-1 


1 


0-1/ 


/ -1 





10 


\ / 


1 0-1 1 \ / 


10-10 





\ 







1 







0-11-1 10 


0-100 
















10 




1-2020 


0-10 
















10 


1 


2-3020, 


0-1 








) 








10 




2-2-120 





-1 













10 




2-2010 








-1 




V 





1-1 


J \ 


1-1 1 / \ 








-1 1 / 




/ -1 


1 


0-1 


1 \ 


/ -1 1 1 -1 1 \ 


/ 


-1 


2 -1 \ 







1 


0-2 


2 


11-10-12 


0-100 





2 -2 







2 


-10 0-2 


2 


2 1-20 2 


0-1 





3 -2 







2 


-10 0-3 


4 , 


2 1-20-14 , 


0-1 





4 -4 


; 





1 


-10 1-3 


3 


11-21-13 


10 0-1 





3 -3 










-110-2 


2 


1-10 2 


1-1 





2 -2 




V 





0-1 


1 / 


V 1-10 1 / 


V 





1 -1 / 




/ 





-11-11 


-1 \ 


/ 1 -2 1 \ 


/ 1-1 


1 


-1 1 \ 







-1 


-110 1 


-2 


1 0-22 


11-1 





-1 2 










-2101 


-2 


10-32 


2-1 





-1 2 










-2102 


-4 


10-44 


2-1 





-2 4 


; 


1 





-2101 


-3 


-10 10-33 


-10 2-1 





-1 3 










-110 


-2 


0-110-22 


1-1 





2 




V 





-110 


-1 / 


\ 00-11/ 


V 1-1 





1 / 




/ -1 





2-100 


\ 


/ -1 1 -1 \ 


/ 1 -2 1 





\ 










2-10-1 


1 


10 0-21 


0-21 





1 -1 










3-200 





10 0-20 


0-32 













-] 


4-2 0-1 


1 


-12 0-31 


1-42 





1 -1 


; 





-] 


3-2 1-1 


1 


-110 1-31 


1-32 


-1 


1 -1 







-] 


2-100 


1 


-10 10-21 


1-21 





-1 




V 





1-10 


1 / 


\ 000-11/ 


V c 


-1 1 





- 


ij 
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1 
1 
1 
1 



2 
-2 
-1 
1 

-1 
1 
1 

-1 
1 
-1 



-1 
-1 
1 
1 
1 
1 

-1 
-1 



-2 
2 
-1 
1 

-1 
1 

-1 
1 

-1 
1 



-1 
-1 
-1 
-1 
1 
1 
1 
1 



1-1-11 
-11 1-1 



1 1-1-1 
1 1-1-1 
-11 1-1 
-11 1-1 



-1 1 1 
-1 -1 1 



-1 



1 -1 
-1 1 



1 -1 
-1 1 



-1 



1 

-1 1 
1 -1 



-1 -1 



-1 1 



1 1 

-1 -1 

1 -1 

-1 1 

1 1 

-1 -1 

1 -1 

-1 1 



-4 
4 
3 
-3 
-3 
3 
3 
-3 
-3 
3 



4 
-4 
3 
-3 
-3 
3 
-3 
3 
3 
-3 



-3 
3 
-3 
3 
-3 
3 
-3 
3 



-3 
3 
3 
-3 
-3 
3 
3 
-3 



4 
-4 
3 
-3 
-3 
3 
3 
-3 
-3 
3 



-3 
3 
-3 
3 
-3 
3 
-3 
3 



-4 
4 
3 
-3 
-3 
3 
-3 
3 
3 
-3 



2 2-6-6 -6 -6 
-2-26666 
2-2-66-66 
-2 2 6-6 6-6 



-8 
-3 
3 
3 
-3 
-3 
3 
3 
-3 
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The generators of G^^'^ are: 



/ -1 


-1 1 


1 


-1\ 


/ 1 -1 1 -1 \ 


/ -1-11 


1 -1 \ 







-2 1 


1 -1 


1-110-10 


-10-11 


1 -1 




-1 


-2 2 


-1 2 -1 


0-120-20 


-1 -1 -1 2 


1 -2 




-1 


-3 3 


-1 2 -2 


0-230-20 , 


-1 -1 -2 3 


1 -2 


, 





-2 2 


-1 2 -2 


0-221-20 


0-22 


1 -2 







-1 2 -1 


1 -1 


0-220-10 


0-22 


0-10 




V 


1 -1 


1 -1 / 


V -1 1 -1 1 / 


V 0-11 


0-11/ 




/ -1 


1 1 -1 


1 \ 


/ 1 -1 1 -1 \ 









1 1 -1 


0-12 


0-10002-2 









2 1 -2 


2 


0-21002-2 









2 1 -2 


0-14, 


0-30103-3 









1 1 -1 


-10 3 


0-20012-2 









1 -1 


2 


0-10002-1 






V 





1/ 


VO -10001 0/ 






The] 


representatives of conjugacy classes of G"" are: 




/ 1 





\ 


/ - 


1-1 1 -1 1 \ 


^ -1 -1 1 


-1 1 \ 




1 


0,0 





- 


2-1010 00 


-2001 


-1 1 







1 





- 


2-1010-11 


-2001 


0-2 2 







1 





- 


3-202-101, 


-3002 


-1 -2 3 


, 





1 





- 


2-202-100 


-2002 


-1 -2 2 










1 


- 


1-1-12-1 


-10-12 


-1 -1 1 




V 





1 / 


V c 


-1-110 0/ 


V 0-11 


-11/ 




/ -1 


-1 1 


-1 1 \ 


/ -1 -1 1 -1 


\ / -1 -1 


10 -1 \ 


-1 


-1 -1 2 


-1 1 


-1-2011-1 


-1 -2 


11-10 


-1 


-1 -1 2 


-1 -1 2 


-2-2020-1 


-2 -2 


2 0-10 


-2 


-1 -1 3 


-2 -1 3 


-3-3121-2 


, -2 -4 


3 0-10 


-1 


-1 -1 3 


-2 -1 2 


-2-2021-2 


-1 -3 -1 


3 0-10 


-1 


0-12 


-1 -1 1 


-1-10 11-2 


-2 -1 


2 0-10 


V 


-1 1 


-11/ 


V -1 1-1 


/ V -1-1 


10 / 


/ -1 


-1 1 


-1 \ 


/ -1 -1 1 1 \ 


/ -1 -1 1 


1 


\ 





-2 1 


0-1 


-2-11 10 


-2-11 


1 




-1 


-2 2 


-1 -1 


-2-12-1011 


-2 -1 2 -1 


1 1 




-1 


-3 1 2 


-1 -2 


-4-13-1011 


-3-2 2 


-1 2 1 


: 





-2 2 


-1 -2 


-3-13-1010 


-2-2 2 


-12 







-1 1 


-1 -1 


-2 2-1010 


-1-11 


-12 




V 





-1 / 


V -1 1-110 0/ 


V -10 


10, 


/ 


/ -1 


-1 1 


1 \ 


/ -1 -1 1 1 \ 


/ -1 -1 1 


1 -1 \ 




-2 


1 


1 


-1-10 1-111 


-1-2 1 


1 




-2 


2-1 


2 


-1-110-112 


-2-2 2 


1 




-3 


2 


-10 3, 


-2-111-213 , 


-3-3 3 


1 


, 


-2 


2 


-10 2 


-1-111-212 


-2-2 2 


1 




-1 


1 


-1 1 1 


-1 10-111 


-1 -1 2 -1 


1 




V 








i) 


\0 00 01/ 


V -1 1-1 


10 0/ 
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/-I 
-1 

-2 

-2 

-1 



V 

/-I 
-1 

-1 

-1 

-1 



V 

/-I 


-1 

-1 





V 

/-I 








V 

/-I 
-1 

-1 

-1 

-1 



V 



-1 1 
-2 1 



1 1 
1 

-100 





-1 





-1 



-1 -1 
-1 -1 



-1 

-1 







-1 



-1 
-1 







1 

1 
1 
1 
1 
1 
1 


1 
1 

1 

1 
1 
1 



-1 -1 
-1 -1 



-1 
1 



-1 1 
1 

2 
2 
2 
1 







-1 

-1 

-1 













-1 







-1 \ 











/ 
\ 
-1 1 
-1 1 
-1 2 
-1 2 
-1 1 
/ 

-1 

-2 

-2 

-3 



/-I -1 1 



-1 
-1 


V 

/-I 







V 
( - 



-2 1 
-2 2 



-3 

-2 
-1 














-1 

-1 







-1 

-1 

-1 







1 -1 \ ( -I 
-1 



1 -1 

2 -1 





-1 













-1 
-1 
-1 1 
-1 1 



/-111 



1 1 
-1 






1 




-1 





2 




-2 





2 




-2 





1 




-1 










-1 


V 













1 
1 
1 













-1 













1 -1 

1 1 \ 

2 
2 
4 
3 

2 

1 1/ 




\ 



-2 1 

-2 1 

-1 1/ 

1 

1 

2 

2 

2 

1 



/ 



-1 


-1 









1 \ 

2 
2 
4 
3 
2 
1/ 



-1 
-1 
-1 

-2 
-2 
-1 

V-1 

/-I 

-1 

-2 
-2 
-1 

V 

/-I 1 










V 

/ 

-1 

-1 -2 

-2 -2 

-1 -1 

-1 

V-1 






-1 






1 
1 
1 

2 
2 
2 
1 



-1 
-1 
-2 
-2 
-1 







-1 

-1 

-1 

-1 

-1 

1 

1 







-1 





-1 
-1 

-2 
-3 
-2 
-2 
-1 
1 

1 1 

2 
2 1 
1 1 
1 







-2 
-2 
-1 
-1 / 











-1 





2 

2 

1 

1 





-1 




1 \ 

1 1 

1 1 1 

2 2 
1 2 
1 1 
100/ 

\ 
-1 1 



\ 


/ 















1 












-1 / 


\ 





-1 







-1 






-1 









-1 -1 

-2 -1 

-2 -2 

-1 -2 





1 

1 

1 

-1 1 
-1 1 



-1 
-1 



-1 1 
-1 1 















-1 




1 
1 
1 
2 
2 
1 
1 



-1 1 \ 



-2 
-2 
-3 

-2 
-2 



1 1/ 



-1 



-1 

-1 -1 

-1 -2 

-1 -2 

-1 -1 

-1 / 



/-I 
-1 

-1 

-1 

-1 



V 

/-I 



-1 
-1 



V 

/-I 1 
-1 

-1 1 

-1 1 

-1 



V 

\ / 
-1 









-1 









-1 















-1 

-1 




1 
-1 1 



1 
-1 1 
-1 1 



1 
2 
1 
1 
1/ 



-1 1 

-1 





-1 1 

-1 

-1 1 

-2 1 

-2 1 

-1 

-1 



\ 

-1 1 

-1 1 

-2 2 

-2 2 

-2 1 

-1 0/ 

-1 \ 
-2 1 
-2 1 
-3 2 
-2 1 
-2 1 
-1 1/ 




1 







1 

2 



-1 2 
-1 1 



-1 1 





-1 

-1 

-2 

-2 

-1 

-1 


-1 
-1 









-1 

-1 

-1 






-1 


-1 




1 1 

1 1 



1 0\ 

1 

1 1 

1 2 

1 2 

1 1 

1 0/ 

\ 

-1 1 



1 

2 
1 
1 
1/ 



1 \ 

2 

2 
4 
3 
2 

1/ 

-1 





\ 

-1 



-1 
-1 




V 



-2 -1 
-3 -2 



1 



-1 -1 

-2 

-2 

-1 

/ 
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/ 


-1 -1 1 1 -1 \ 


/ -1 -1 1 1 -1 \ 


/ -10 10 


\ 


-1 


-111-10 


0-1-220 


-1-10 11-1 


-1 


-1-12 1-20 


0-2-230-10 


-1-2 1 11-1 


-1 


-1-231-20 


0-2-340-10 


-2-2 1 2 1-2 





-221-20 


1-1-330-10 


-1-11-12 1 -2 





-220-10 


-220-10 


-1 1-111-1 


\ 


-110-11/ 


V -110-11/ 


V -1 1-110 / 


/ 


-10 10 \ 


/O -100100\/ 


0-1 1 \ 




-1 


-10 11-1 


-1 10 


0-1-11010 




-1 


-21011-1 


-1-110 10 


0-2 10 10 




-1 


-30112-2 , 


-1-10 110 , 


0-2-12010 


7 





-20012-2 


10 


1-1-110 10 







-10 2-1 


10 


10 




V 


-10 1 / 


\ 00001/\ 


1/ 




/ 


0-1 1 -1 1 \ 


/ 0-101-11 


\ / -1 1 -1 1 \ 


-1 


0-10100 


-10-10100 


-11-10 1-11 





0-2 2-10 


0-202-10 


1-202-21 


-1 


1-2-13-10 


0-30200 


2-302-22 


-1 


1-1-12-10 


0-20100 


2-201-22 


-1 


1-1 1-10 


0-21000 


1-210-11 


V -1 


1-10/ 


V -1-110 


/ V 0-110-11/ 


/ 


-1 1 -1 1 \ / 


-1 1 -1 \ 


/ -10 1 -1 \ 





0-210 1 


-1-10 2-1 


0-1-102-1 


1 


0-311-11 


-1-2 12-1 -1 


0-1-212-1 -1 


1 


1-411-12 , 


-1-2 4-2 -1 


1-2-313-1 -1 


1 


1-310-12 


0-203-20 


1-1-312-1 





1-210-11 


0-102-20 


1-1-211-1 


V 


-1 1 -1 1 / \ 


-10 1-10/ 


V -1 -1 1 / 


/ 


-10 1 -1 \ 


/ -1 1 1 \ 


/ -1 1 1 \ 


1 


-1-10 1 -1 


-10 0-1110 


-10 0-1110 


1 


-1-2 11 -2 


0-2210 


0-2210 


2 


-1-2 2 -3 


-110-3310 , 


0-1-2220, 


2 


-2 1 -2 


-111-3210 


0-2120 


1 


-10 1-1-1 


-111-2110 


0-1020 


V 


0-1/ 


V -1 1 -1 1 0/ 


VO-10 010/ 


/ 


-1 1 1 \ 


/OO -1101\/ 


-1 1 1 -1 \ 


-1 


1 -110 1 


0-1 Oil 


-10-120 





1 -2201 


10-1-1111 


-10-121-1 





2-1-2202 , 


11-2-1112 , 


-10-240-1 , 





2 -2102 


11-1-10 12 


0-2300 





1 -10 11 


1 -10 11 


1-2200 


V 


1/ 


Vooo 001/\ 


-1 1-110 C 


) ; 
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/ 


-1 1 


1 


-1 \ 


/ 


0-1 


11-1^ 


/ 


1 


-1 - 


1 1\ 


0-10 


-1 2 








1 


-1 -1 


1 1 -1 


-1 


1 1 


-1 -1 1 


0-10 


-1 2 




-1 


1 


-1 -1 


1 2 -2 


-1 


1 1 


-1 -2 2 


1 -2 -1 


-1 3 




-1 


, 2 


-1 -2 


2 2-3 


, -2 


1 2 


-2 -2 3 


1 -1 -1 


-1 2 







2 


0-2 


1 2 -2 


-2 


2 


-1 -2 2 


1 -1 


-1 1 







1 


1 -2 


1 1 -1 


-1 


0-12 


-1 -1 1 


\ -1 







/ 


V 


1 -1 


1 -1 / V 


-1 1 


0-11/ 


/ 1 


-1 





1 \ 


/ 1 


-1 1 


-1 \ 


/ 1 


-10 1- 


-1 \ 




-1 1 1 


-1 





1 





-10 2 


-2 1 


1 1 


-10 1- 


-2 1 




-1 1 2 


-1 -1 





2 





-2 12 


-2 


1 1 


-2 11- 


-2 




-2 1 2 


-2 





3 , 


1 


-3 1 3 


-3 1 , 


2 1 


-3 12- 


-3 1 


•) 


-2 2 


-1 





2 


1 


-3 1 2 


-2 1 


2 1 


-3 11- 


-2 1 




-1 1 


-1 


1 


1 


1 


-2 1 1 


-2 1 


1 


-2 11- 


-2 1 




V 








1 / 


V 


-1 1 


-1 1 / 


V 


-110- 


-1 1 / 




/ 1 


-1 1 





\ 


/ 1 


-1 1 


\ 


/ 1 


-1 1 


-1 


\ 





-1 2 


-1 


1 


1 1 


-1 1 


-1 1 


1 


-1 1 


-1 







-1 2 








1 1 


-1 1 








-12 


-2 




1 -1 


-1 3 


-1 


1 , 


2 1 


-1 -1 2 


-1 1 





-2 3 


-2 


•) 


1 -1 


-1 2 





1 


2 1 


-1 -1 1 


1 





-2 2 1 


-2 




1 


-1 1 





1 


1 


-1 1 


1 





-2 2 


-1 




V 








1 / 


V 





1 / 


V 


-1 1 


-1 1 


J 


/ -1 -1 


1 


-1 


1 \ 


( ^ ^ 


-10 


-1 1 \ 


/ 1 1 


0-10 


1 \ 




-2 -1 


1 








2 


-10 


-1 1 


2 


0-10 


1 




-2 -1 


1 


-1 


1 


1 2 


-2 1 


-2 1 


1 2 


-2 1 


1 




-4 -1 1 


1 


-1 


1 , 


1 3 


-3 1 


-2 2 , 


1 3 


-1 -2 1 


2 




-3 -1 1 


1 


-1 





2 


-2 1 


-2 2 


2 


-2 1 


2 




-2 


1 


-1 





1 


-2 1 


-1 1 


1 


0-10 


1 1 




V -1 


1 


— 1 


/ 


V 


-1 1 


-1 1 / 


V 





1 ) 
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The character table of G*": 

































10 
























20 












A14 














1 
























1 ] 


L ] 








1 


Xl4 




-1 


-1 


-1 






1 










-1 


-1 


-1 ] 










1 


1 - 




-1 


-1 


-1 


A14 




-1 


-1 


-1 


-1 


-1 


-1 














1 


1 




-1 


-1 


-1 ] 


L ] 








1 


Xl4 




-1 




-1 


-1 




1 












-1 


-1 








-1 


1 ] 


L - 




-1 




-1 


Xl4 




-1 




-1 




-1 


-1 










-1 






L -1 


-1 




-1 


-1 ] 


L ] 




-1 






xfi 






-1 






-1 


-1 












-1 


-1 ] 


L 




-1 




-1 ] 


L - 




-1 




-1 


xS^ 






-1 




-1 




1 










-1 




1 








-1 


1 


1 ] 






-1 


1 


Xl4 










-1 


-1 


-1 










-1 


-1 


-1 


1 




-1 


-1 


-1 


1 - 




-1 


-1 


-1 


Xl4 




A 


A 


A 


-/A 


-/A 


-/A -. 


\ 


-A 


-A 


-A 


/A 


/A 


/A ] 








-/A 


-/A - 


1 - 




-1 


/A 


/A 


,,(10) 
Xl4 




/A 


/A 


/A 


-A 


-A 


-A -/A 


-/A 


-/A 


-/A 


A 


A 


A ] 








-A 


-A - 


1 - 




-1 


A 


A 


Xl4 




/A 


/A 


/A 


A 


A 


A -/A 


-/A 


-/A 


-/A 


-A 


-A 


-A - 


1 




-1 


A 


A ] 


L ] 






-A 


-A 


^(12) 
Xl4 




A 


A 


A 


/A 


/A 


/A -. 


\ 


-A 


-A 


-A 


-/A 


-/A 


-/A - 


1 




-1 


/A 


/A ] 


L ] 






-/A 


-/A 


X^f^ 




/A 


-/A 


/A 


A 


-A 


-A /A 


-/A 


/A 


-/A 


-A 


A 


A - 








A 


-A ] 


L - 




-1 


-A 


A 


x^i^^ 




A 


-A 


A 


/A 


-/A 


-/A A 


-A 


A 


-A 


-/A 


/A 


/A - 








/A 


-/A ] 


L - 




-1 


-/A 


/A 


^(15) 
Xl4 




A 


-A 


A 


-/A 


/A 


/A A 


-A 


A 


-A 


/A 


-/A 


-/A ] 


L 




-1 


-/A 


/A - 


1 ] 






/A 


-/A 


^(16) 
Xl4 




/A 


-/A 


/A 


-A 


A 


A /A 


-/A 


/A 


-/A 


A 


-A 


-A ] 


L 




-1 


-A 


A - 


1 ] 






A 


-A 


x[T 




-/A 


/A 


-/A 


-A 


A 


A /A 


-/A 


/A 


-/A 


-A 


A 


A ] 


L 




-1 


-A 


A ] 


L - 




-1 


-A 


A 


Xl4 




-A 


A 


-A 


-/A 


/A 


/A A 


-A 


A 


-A 


-/A 


/A 


/A ] 


L 




-1 


-/A 


/A ] 


L - 




-1 


-/A 


/A 


(19) 
Xl4 




-A 


A 


-A 


/A 


-/A 


-/A A 


-A 


A 


-A 


/A 


-/A 


-/A - 








/A 


-/A - 


1 ] 






/A 


-/A 


Xl4 




-/A 


/A 


-/A 


A 


-A 


-A /A 


-/A 


/A 


-/A 


A 


-A 


-A - 








A 


-A - 


1 ] 






A 


-A 


(21) 
Xl4 




-A 


-A 


-A 


/A 


/A 


/A -. 


\ 


-A 


-A 


-A 


/A 


/A 


/A - 


1 




-1 


/A 


/A - 


1 - 




-1 


/A 


/A 


^(22) 
Xl4 




-/A 


-/A 


-/A 


A 


A 


A -/A 


-/A 


-/A 


-/A 


A 


A 


A - 


1 




-1 


A 


A - 


1 - 




-1 


A 


A 


Xr4^^ 




-/A 


-/A 


-/A 


-A 


-A 


-A -/A 


-/A 


-/A 


-/A 


-A 


-A 


-A ] 








-A 


-A ] 


L ] 






-A 


-A 


Xf4^^ 




-A 


-A 


-A 


-/A 


-/A 


-/A -. 


\ 


-A 


-A 


-A 


-/A 


-/A 


-/A ] 








-/A 


-/A ] 


L ] 






-/A 


-/A 


,,(25) 
Xl4 


2 


-1 




2 




-1 
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c 


-C 




-111 


-1 


-1 C -1 




-1 


-1 


1 1 3 


-3 


c 


-C 


-3 


-1 


^(72) 
Xl6 


-C 


c 




-111 


-1 


-1 -C -1 




-1 


-1 


1 1 3 


-3 


-C 


c 


-3 


-1 


^(73) 
Xl6 


-C 


c 


-1 


1-11 


-1 


-1 C -1 




-1 




-1 -1 3 


3 


-C 


-C 


3 




^(74) 
Xl6 


c 


-C 


-1 


1-11 


-1 


-1 -C -1 




-1 




-1 -1 3 


3 


c 


c 


3 




^(75) 
Xl6 


-C 


c 




-1 -1 -1 




-1 C 1 


-1 


-1 


-1 


1 -1 3 


3 


-C 


-C 


3 


-1 


^(76) 
Xl6 


c 


-C 




-1 -1 -1 




-1 -C 1 


-1 


-1 


-1 


1 -1 3 


3 


c 


c 


3 


-1 


^(77) 
Xl6 


-C 


-C 




-1 -1 1 


-1 


1 -C 1 


-1 


-1 




-1 1 -3 


-3 


c 


c 


3 


-1 


^(78) 
Xl6 


c 


c 




-1 -1 1 


-1 


1 C 1 


-1 


-1 




-1 1 -3 


-3 


-C 


-C 


3 


-1 


,,(79) 
Xl6 


-C 


-C 


-1 


1 -1 -1 




1 -C -1 




-1 


-1 


1 1 -3 


-3 


c 


c 


3 




,,(80) 
Xl6 


c 


c 


-1 


1 -1 -1 




1 C -1 




-1 


-1 


1 1 -3 


-3 


-C 


-C 


3 





where A == E(4) ^ ER(-l) = i, 
The generators of C^^ arc: 
1 \ 



''E(4) = 2*ER(-1) = 2i, C = 3*E(4) = 3*ER(-1) 



-110 10 

10 10 

-12 10 

-1-110 10 







1 



Vo 

/ 1 







V -1 1 

/I 1 









-1 
-1 
-1 



/ 1 1 



10 
1/ 
-10 
-10 0-1 
-2000 
-2 0-1 
-2 10-1 
-1 1 




1 





-1 1 
-1 1 

-2 



-2 
-2 1 
-1 



V 



-1 



-1 \ 

-1 

-2 
-3 
-2 
-1 
-1/ 



1 









V 1 

\ /I 1 





1 

V 

/ 1 1 




1 

2 




1 
1 



-10 
-1 
-1 









1/ 



/I 1 



-1 



1 1 



-2 
-2 
-3 
-3 

-2 



3i. 

1 \ 
1 



-2 
-2 
-2 



1 \ 



1 



V 1 



-1 

-10 
-10 
-2 
-2 
-2 1 
-1 1 
-1 1 



1 1 
1/ 



V 1 -1 
/ 1 



1 1 

1/ 



10 

10 

10 

1 



V 

1 \ / 1 -1 1 

1 



1 

2 
3 

2 

1 

0/ 







0-1 

0-2 

0-2 

0-2 



1 1 
2 



V -1 1 



\ 










-1/ 

-1 0\ 

-1 

-2 

-2 

-2 

-1 

-1 1/ 
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/ -1 





1 -1 \ 


/ -1 1 








o\ 


/ 1 -1 








1 


\ 


-10 





1 -2 


10 








-1 





2 




-1 1 -1 





1 -2 


10 








-2 


1 


2 




-1 1 -1 





1 1 -4 


1 





, 


-2 


1 


0-14 


, 


1 -1 





1 -3 


1 


-1 


1 


-1 


1 


-11-13 




0-1 


1 


0-2 








1 





1 


-10 2 




V 





0-1/ 


V 





1 / 


V 





1 


/ 


/ -1 





1 -1 1 \ 














-10 





1 -2 2 














0-1 





2-3 2 














0-1 





2-4 4 














1 -1 





1 -3 3 














0-1 


1 


0-2 2 














V 





0-11/ 














The representatives of conjugacy classes of G^^'' are: 










/ 1 





\ 


'0-1 1 





^ 


/ 


1 1 


-1 


\ 






10 


0, 


3 


0-1-110 









1 2 


-2 









10 








0-2 10 









3 


-2 









1 





, 


0-2-120 







•) 


4 


-3 





, 







1 





1-1-110 









3 


-3 


1 












1 












2 


-2 


1 






V 





1 / 


,00 000 





1 / 


V 


1 


-1 


1-1/ 






/ -1 1 


-1 


1 \ 


/ 11-1 


-1 


1 


\ / -1 





1 -1 


1 \ 


-1 1 


-1 


1 


12-2 











-1 


1 -1 


1 


0-2 2 


-1 


1 


2 2-3 





1 








1 -2 


2 


0-2 3 


-2 


1 


2 3-4 





1 








2-3 


2 


1 -1 2 


-2 


1 


-113-3 





1 








2 -2 -1 


2 


2 


-2 


1 


2-2 





1 








2-2 


1 


V 1 


-1 


1-1/ 


V 1-1 





1 -1 


/ V 





1 -1 


1 -1 / 


/ 1 1 


-1 


1 -1 \ 


/ -1 


1 


1 -1 \ 


/ 1 1 





-1 1 \ 




1 2 


-2 


1 


10-1-1 


1 


1 


1 2 





-2100 




1 2 


-2 


1 1 -1 


10-1-1 


1 


2 -1 


1 2 


1 


-3101 




2 3-1 


-3 


2 1 -1 


2 1-2-2 


2 


2 -1 


2 3 





-4201 


, 


1 2 


-3 


2 1 -1 


2 1-1-2 


1 


2 -1 


1 2 





-3201 




1 1 


-2 


1 1 


110-2 


1 


1 


1 1 





-2110 




V 1 


-1 


10 0/ 


V 1 -1 


1 


0/ 


V 1 





-110 0/ 




/ 


-1 


1 1 \ 


/I 10-10 





1 \ 


/ ( 


) - 


-1 


1 1 \ 






1 -1 


-1 


1 1 


2 1-20 





1 




) - 


-1 


1 1 






1 


-2 


1 1 1 


2 1-20 





2 




) - 


-1 


1 2 






2 1 -1 


-3 


2 11, 


3 1-30 





3 


7 ^ 


) 1 - 


-2 


1 3 


, 




2 1 -1 


-2 


1 1 1 


2 1-31 





2 




L 1 - 


-2 


1 2 






1 1 


-2 


1 1 


11-20 


1 


1 




) 1 1 - 


-2 


1 1 






\ 1 


-1 


10 0/ 


V 1 -1 





1 / 


V ( 


) 1 - 


-1 


1/ 
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/ 


1 


-11 ^ 


/ - 


-1 





1 




3 \ 


/ 1 1 


-1 





M 







2 


-10 1-1 





0-10 2-1 


1 2 


-2000 







2 


-10 10 





0-10 2 


3 


-2000 







3 -1 


-10 2-1 





1-2 3-1, 


4 


-3000 


, 


-1 


2 


-10 2-1 





1-1 -13-1 


3 


-3100 







1 


-10 2-1 





10-102-1 


2 


-2010 




V 





1 -1 y 


V 


1-1/ 


V 1 


-10 1/ 




/ 


-1 1 - 


-1 1 \ / 


1 1 


-10 1 \ 




f 0-11 


1 \ 







-1 1 - 


-10 10 


1 1 


-10-12 




0-10 


2 







-2 2- 


-10 10 


2 1 


-2002 




0-10 


1 2 







-2 3- 


-2010 , 


2 1 


-2 0-14 


, 


0-10 


4 


•) 


1 


-12- 


-2010 


1 1 


-2 1-13 




1 0-10 


3 







2- 


-2010 


1 


-10 2 




1-10 


2 




V 


1 - 


-1 1 / V 


1 


-10 1 / 




V 1-10 


1 I 




/ 


1 


-11 ^ 


/ -1 


1 \ 


/ 


1 -1 1 -1 \ 





1 








-1-11 1 


-1 


2 0-10 





2 


-10 10 





0-10020 


-1 


2 0-11-1 





2 -1 


10 





0-21020 


-2 -1 


3 1-21-1 


-1 


1 


10 





-11-12 


-2 -1 


3 0-11-1 








10 





10 


-1 -1 


2 0-11 


V 





1 -1 y 


V 


1-1/ 


V -1 


10 0/ 


/ -1 


-1 1 


1 -1 \ 


( ^ ^ 


-1 1 -1 ^ 




/ -1 -1 1 


1 -1 \ 




-1 


-2 1 


1-110 


1 


-110-10 




0-1-2 2 







-1 


-2 1 


1-12-1 





-12 0-20 




0-2-2 3 


0-10 




-2 


-3 2 


2-2 2-1 , 





-230-20 


, 


0-2-3 4 


0-10 




-1 


-2 2 


1-2 2-1 





-221-20 




1-1-3 3 


0-10 




-1 


-1 2 


0-110 





-220-10 




0-22 


0-10 




V 


-1 1 


0/ 


V 


-110-11/ 




\ -11 


0-11/ 




/ 1 





-1 \ 


f -1 


1-1 \ 




/ 1 


-1 \ 







1 1 -1 


0-10 


-1 







11-1 


0-10 







1 


0-2 


-2 


10-1 




2 0-1 


0-10 







2-1 


0-20, 


-2 


10 0-1 


•) 


2 1-2 


0-10 


, 





1 -1 


1 -2 


1 -1 


0-1 




-111-1 


0-10 










0-10 





0-1 







0-10 




V 





0-1/ 


V 


-1 / 




^0000 


-1 / 




/ -1 





( 


) \ 


/ 1 


1-1 -1 \ 


/ - 


-10 1 -1 \ 





-1 


( 




1 


2-1-11-1 


1 - 


-2010 





-1 


( 




1 


2-2 1-1-1 


1 - 


-3 11 -1 








-1 ( 


-' ■> 


2 


3-3-12 -1 -1 


, 2 1 - 


-4 2 -1 








-1 ( 




1 


2-2-12 -1 -1 


2 1 - 


-3 1 -1 








-1 ( 




1 


1-201-10 


1 1 - 


-2 1-1 


V 





0- 


1 / 


1 1 


0-101 


- 


1 


) 


V 1 - 


-1 


1 - 


1 


) 
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/ 1 1 -1 -1 1 \ 


/ -1 1 


-1 


1\ 


M 


1 


-1 


0-1 


M 






12-1-11-10 


10-2 1 





2 


-10-11 




12-1-11-21 


10-2 1 


-1 1 


2-1 


0-22 




2 3-2-22-21 , 


2 1-3-12 


-1 1 , 


3-1 


-10-2 3 


7 


12-2-12-21 


2 1-3 1 


-1 1 


2-1 


-11-2 2 




11-2 1-10 


11-2 1 


-1 


1 -1 


0-11 




V 1 -1 1-10/ 


V 1 -1 1 


-1 / 


^000 


0-11/ 




/ -1 1 -1 1 \ / 1-11-1 


\ 


/ -1 - 


-11 \ 




0-100 1 


2-10 


-1 


- 


-2 1 1-1 




0-210-12 


2-2 1 


-1 


- 


-32000 




1-200-13 , 


3-3 1 


-1 , 


1 - 


-4 2 1-1 


, 


11-200-12 


-12-2 1 


-1 


1 - 


-3 2-11 -1 




1-10 0-11 


1-2 1 


-1 


1 - 


-2 1 0-1 




VOO 00-11/Vo 0-11 


-1 / 


V - 


-11 -1 / 




/lOO 0-1 0\ 


^0-1001-1 


\ 


/ 1 


1 -1 


-1 1 \ 




11-10-10 


0-1000 








1 


0-2 2 




1 0-2 


0-2010-1 








2-10 


0-2 2 




2-10-20 , 


0-2100-1 








2-10 


0-3 4 


, 


1-11-20 


1-10 0-1 








1 -1 


1 -3 3 




0-10 


0-1 








-1 1 


0-2 2 




\000 0-11/ 


^ 0-1 


1 / 


V 





0-11/ 




/ -1 1 -1 1 \ 


/ 1-11-1 


^ 


( "^ ^ 


-110 \ 


0-1-110-12 


1-11 


-1 


-1 


-2 2 


-210-12 


2-2 1 


-1 





-3 2 


-210-24 , 


2-3 2 


-1 





-4 3 


1 -210-23 


-11-2 2 


-1 





-3 3-10 


-110-22 


0-2 2 


-1 





-220-10 


\0 00-11/ 


V 0-11 


-1 ) 


V 


-110 -1 / 


/ 1-10-1 


\ / -1 -1 1 


-1 \ 




/ 


-1 1 -1 \ 


-1 11-1-1 


-1-2 2 


-10 




-1 


10-2 


-1 2-1-1 -1 


-1 -2 -1 3 


-1 -1 




-1 


1-10 10-2 


-2-113 -2 -1 -1 


-2-3 4 


-2 -1 


; 


-1 


1-10 11-4 


-2-112 -1 -1 -1 


-1-2 3 


-2 -1 







1-10 10-3 


-1-10 2 -1 -1 


-1-10 2 


-1 -1 







0-1100-2 


V -10 1 -1 


/ V -1 1 


0-10/ 




I 


0-1/ 


/ -1 -1 1 1 -1 \ 


/ -1 


{) \ 


/ -1 


0' 




-1 -111-10 


-10 1-11 


-1 


-2 1 







-1 -1-12 1-20 


-110-11 


-1 


-2 1 


0-11 




-1 -1-231-20 


-111-21 


-1 


-3 2 


0-101 


■> 


0-221-20 


-111-10 


-1 


-2 2 


0-100 




0-220-10 





-1 


-1 1 


-11-1 




V 0-110-11/ 


V 





-I) 


V 


-1 





1 -1 





. 


1 
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/ 1 








-1 \ 


/ -1 


-1 1 


1 


-1 




-2 1 


-2 1 





1 


-1 




-2 1 


-2 1 


-1 1 


-1 2 


-1 




-311, 


-3 2 


-1 1 


-1 1 


-1 




-2 1 


-2 2 


-1 1 


-1 1 


-1 




-10 


-1 1 


-1 1 


V -1 







-10 0/ 


V -1 


1 


/ -1 








\ 


/ 


-1 


-1 1 





-1 


1 -1 1 


-1 





-1 1 





-1 


1 -1 


-1 1 


-1 


-1 2 





-2 


1 -1 1 


-1 1 


-1 


-1 2 





-1 


-1 1 


1 


-1 


1 


-1 





-1 1 





-1 1 


V 








0-11/ 


V 


-1 1 







-1 1 

-1 

-1 

-1 

1 

1 

1 

1 1 

1 





\ 


/ 







-1 




-1 


■> 












/ 


\ 





-1 1 
-1 1 



-1 
-1 
-1 
-1 
-1 



V 

/ 

-1 
-1 
-1 




V 
/-I 

-2 
-2 
-3 
-2 
-1 
-1 

-1 

-1 

-1 





V 





1 

1 

1 1 

1 1 







1 

1 1 
1 1 
1 1 



1 1 

1 2 



1 1 



1 1 

2 





-1 1 
-1 1 

-2 1 
-1 


-1 1 
-1 1 
-2 1 



\ 

-1 

-1 

-1 

-1 

-1 

-1 1/ 

1 -1 \ 

1 -2 



-1 
-1 



-2 
-4 
-3 

-2 



-1 
-1 

-2 



-2 -1 
-2 -1 



1 -1/ 
1 0\ 
1 

1 1 

2 1 



1 



1 



-1 - 

3 - 

-1 1 

-1 1 



1 0/ 
1 -1 \ 







-2 
-2 
-2 
-1 




-1 
-2 
-3 
-2 
-1 
-1/ 



-1 

-2 
-2 
-3 
-2 
-1 

V 



-1 1 

-1 







-1 
-1 
-1 





-1 



/ -10 



-1 
-1 
-1 




V 

/ 




-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 
-1 



V 









1 1 

1 1 









1 1 -1 

1 

1 1 -1 

2 1 -1 



1 1 
1 1 



1 1 

1 2 



1 1 

1 



-1 
-1 



-1 

-2 
-3 
-4 
-3 
-2 
-1 



1 
1 
1 
1 
1 
1 
1 
-1 1 
-2 2 
-2 2 
-3 3 
-2 3 
-1 2 
-1 1 

1 

1 1 
1 1 
1 1 1 
1 1 
1 1 
1 



-1\ / 

-2 

-2 
-4 
-3 
-2 
-1/ 

o\ 



1 
1 



0/ 

\ /-I 

-1 



-1 






-1 



2 
2 
1 


-1 





-1 1 

-1 1 

-1 1 

-2 1 

-2 1 

-2 1 



-1 -1 
-1 -1 



-1 1 
-1 1 
-1 1 
-1 2 
-2 3 









-1 






1 
1 
1 
2 



-1 1 
-1 1 



V 



/ 





-1 
-1 
-1 



V 

( - 






1 
1 
1 
1 
1 




-1 

-2 
-2 
-3 
-2 
-1 

-10 
-1 1 
1 
1 1 
1 1 
1 
1 



-2 2 
-2 2 
-1 1 

-1 1 
-1 1 
-1 1 
-1 1 
-1 1 



-1 \ 




-1 




-2 




1 -3 


5 


-2 




-1 




-1 / 




-1 \ 


-1 


-2 


-2 


-2 


-1 


- 


l) 



1 



V 



1 
1 



0/ 

-1 
-1 
-1 




V 



1 
2 
2 
3 







-1 1 




1 1 
1 1 





-1 
-1 



\ 

1 

1 

1 1 

1 

0/ 

\ 










-1/ 

1 



\ 


-1 



2 

2 2 
1 1 



-1 -1 
-1 -1 



3 -1 

2 



1 1 


1 

1 1 
1 1 
1 1 



-1 


-1 1 
-1 1 
-2 1 



-2 
-2 



1-10 




/ 

2 



1 



-2 
-4 
-3 
-2 
-1/ 
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/ -10 10 


\ 


/ -1 


1 


-1 1 \ / 


-1 1 


-1 





1 


\ 




-1 10 





-1 


2 


-2100 


-2 1 1 


-1 





1 







-1-110 10 





-1 


1 2 


-3110 


-2 1 2 


-2 





1 


1 




-1-10 110 





-1 


1 3 


-4110 , 


-3 2 2 


-2 


-1 


2 


1 , 




10 





-1 


1 3 


-3010 


-2 2 2 


-2 


-1 


2 







1 








2 


-2010 


-1 1 1 


-1 


-1 


2 







V 1 


-1 / 


V 


1 


-1 1 / V 


1 


-1 





1 


/ 




/ 11-1-11 


\ 


/ -1 


1 


\ / 


-10 2 


-1 








\ 


10 0-22 








1 





1 2 


-2 













11-1-22 


1 





1 





3 


-2 













-12 1-1-33 


1 , 








10 0, 


4 


-3 











7 


-111-1-23 











1-110 


3 


-2 


-1 


1 







-111-1-12 











10 


2 


-2 





1 







V 10-1 1 


/ 


V 





1 / V 


1 


-1 





1 


-1 J 




/ 1 -110 


\ 


/ -1 


1 1 


-1 1 \ 


/ 1 


-1 


1 





\ 


12 -2 10 








2 1 


-2001 


2 


-1 





1 


-1 




12 -2 11 


-1 





2 1 


-2002 


2 


-1 





1 







2 3-1-321 


-1 , 





3 1 


-3003, 


3-1 


-1 





2 


-1 




2 2-1-211 








2 1 


-2-112 


1 2 -1 


-1 





2 


-1 




11 -2 11 








1 1 


-2011 


1 


-1 





2 


-1 




\ 1 -110 


/ 


V 


1 


-1 1/ 


V 








1 


-1 y 




/ -1 2 -1 


\ 


/ -1 


1 1 


-10 1 \ 


/ 1 


-1 


1 





-1 ^ 




12-200 








1 1 


-10-12 


1 1 


-1 





1 


-2 




3-200 








2 1 


-2002 


2 


-1 





1 


-2 




4-300 


, 





2 1 


-2 0-14 


2 


-1 





2 


-4 




3-2-11 








1 1 
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-2010 0-1 


-2 1 





-2 
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-2 
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-2 


1 


2-2 


2 -1 


-2 12-2 2-1 


-2 12- 


-2 2-1 
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-3 


-2 4 


-1 -1 


0-2-340-10 , 
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1 


-2 
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/ 
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1 
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-2 


1 


1 
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where A = E(4) = ER(-i; 

= -4*ER(-1) = -4i. 
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-1 
1 

-1 
-1 
1 

-1 
1 
1 

-1 
-2 
2 
2 
-2 
-2 
2 
2 
-2 



-2 
2 
2 
-2 



1 

-1 
-1 
1 

-1 
1 
1 

-1 
1 

-1 
-1 
1 

-1 
1 
1 

-1 
2 
-2 
-2 
2 
2 
-2 
-2 
2 



-2 
2 
2 
-2 



4 -4 
-4 4 



1 -1 



3 
-3 
3 
-3 
3 
-3 
3 
-3 
-3 
3 
-3 
3 
-3 
3 
-3 
3 
-2 
2 
-2 
2 
2 
-2 
2 
-2 



3 
-3 
3 
-3 
3 
-3 
3 
-3 
-3 
3 
-3 
3 
-3 
3 
-3 
3 
2 
-2 
2 
-2 
-2 
2 
-2 
2 



-4 4 

4 -4 

4 -4 

-4 4 



1 -1 
-1 1 



1 -1 
-1 1 
1 -1 



1 -1 
-1 1 
1 -1 



-1 1 



1 
1 

-1 
-1 
1 
1 

-1 
-1 
1 
1 

-1 
-1 
1 
1 



-2 
2 
2 
-2 



-1 
1 
1 

-1 
-1 
1 
1 

-1 
-1 
1 
1 

-1 
-1 
1 
1 

-1 
2 
-2 
-2 
2 
2 
-2 
-2 
2 



2 
-2 
-2 
2 



-1 
1 
1 

-1 
-1 
1 
1 

-1 
-1 
1 
1 

-1 
-1 
1 
1 

-1 
-2 
2 
2 
-2 
-2 
2 
2 
-2 



2 
-2 
-2 

2 



4 -4 
-4 4 



1 -1 
-1 1 



-1 
-1 
1 
1 

-1 
-1 
1 
1 

-1 
-1 
1 
1 

-1 
-1 



-1 1 



-3 
3 
-3 
3 
3 
-3 
3 
-3 
-3 
3 
-3 
3 
3 
-3 
3 
-3 
-2 
2 
-2 
2 
-2 
2 
-2 
2 



-3 
3 
-3 
3 
3 
-3 
3 
-3 
-3 
3 
-3 
3 
3 
-3 
3 
-3 
2 
-2 
2 
-2 
2 
-2 
2 
-2 



-4 4 

4 -4 

-4 4 

4 -4 



1 -1 

-1 1 

1 -1 

-1 1 

1 -1 

-1 1 

1 -1 

-1 1 



-1 1 

1 -1 

-1 1 

1 -1 
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90 


xiy ] 


L 1 




L 


X?,' 1 


L 1 




L 


x'^^ - 


1 -1 


-1 - 


1 


xf^ ] 


L 1 




L 


^(5) 
Xl9 


1 -1 


-1 


1 


xf^ - 


1 -1 


-1 - 


1 


xg' ] 


L 1 




L 


^(8) 
Xl9 


1 -1 


-1 


1 


,,(9) 








Xl9 








(10) 








Xl9 








(11) 








Xi9 








(12) 








Xl9 








(13) 








Xi9 








,X14) 








Xl9 








(15) 








Xl9 








,,(16) 








Xl9 








Xl9 J 


L 1 




L 


^(18) 
Xl9 


1 -1 


-1 - 


1 


^(19) 
Xl9 


1 -1 


-1 - 


1 


Xl9 J 


L 1 




L 


,,(21) 
Xl9 


1 -1 


-1 - 


1 


xif^ ] 


L 1 




L 


X^^ 1 


L 1 




L 


Xl9 


1 -1 


-1 - 


1 


^(25) 
Xl9 


_2 


2 




^(26) 
Xl9 


2 


-2 




^(27) 
Xl9 


2 


_2 




,,(28) 
Xl9 


_2 


2 




^(29) 
Xl9 


2 


-2 




Xl9 


_2 


2 




^(31) 
Xl9 


_2 


2 




^(32) 
Xl9 


2 


-2 




,,(33) 








Xi9 








, (34) 








Xi9 








, (35) 








Xl9 








,,(36) 








Xl9 








(37) 








Xi9 








„(38) 








Xl9 








,,(39) . 
Xl9 


I -2 


_2 




^(40) 
Xl9 


2 2 


2 




^(41) . 
Xl9 


I -2 


_2 




y(42) 
Xl9 


2 2 


2 




(43) 








Xl9 








,,(44) 








Xl9 








,,(45) 








Xl9 
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90 


, (46) 










Xig 










,,(47) 










Xig 










(48) 










Xig' 










(49) 










Xig 










,X50) 










Xig 










Xig J 


L 




1 


1 


^(52) 
Xig 


1 


-1 


-1 


L 


Xig 


1 


-1 


-1 ] 


L 


Xig J 


L 




1 


1 


xir^ - 


1 


-1 


-1 ] 


L 


Xpg^^ ] 


L 




1 


1 


Xig J 


L 




1 


1 


Xig 


1 


-1 


-1 ] 


L 


..(59) 
Xig 


1 


-1 


-1 ] 


L 


Xig ] 


L 




1 


1 


Xig J 


L 




1 


1 


^(62) 
Xig 


1 


-1 


-1 ] 


L 


^(63) . 
Xig J 


L 




1 


1 


Xig 


1 


-1 


-1 ] 


L 


xi?^ - 


1 


-1 


-1 ] 


L 


xif^ ] 


L 




1 


1 


^(67) 
Xig 




2 


_2 




^(68) 
Xig 




-2 


2 




^(69) 
Xig 




_2 


2 




^(70) 
Xig 




2 


_2 




^(71) 
Xig 




-2 


2 




^(72) 
Xig 




2 


_2 




,173) 
Xig 




2 


-2 




,,(74) 
Xig 




-2 


2 




,,(75) 










Xig 










(76) 










Xig' 










„(77) 










Xig 










,,(78) 










Xig 










(79) 










Xig' 










,,(80) 










Xig 










,,(81) 










Xig 










(82) 










Xig 










,^(83) . 
Xig 


) 


_2 


_2 




^(84) 
Xig 


2 


2 


2 




y(85) . 
Xig 


) 


_2 


_2 




,,(86) 
Xig 


2 


2 


2 




(87) 










Xig' 










(88) 










Xig 










,,(89) 










Xig 










(90) 










Xig 
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The generators of C^" are: 



/ -1 -1 


1 





1 


-1\ 


/ 1 - 


-1 


1 -1 \ 


/ 1 1 


-1 1 -1 \ 








-1 -1 


1 





-1 2 -1 


1 - 


-1 


10-10 


1 1 


-10 1-2 




-1 -2 


2 





-1 2 -1 


- 


-1 


2 0-20 


2 1 


-2 2-2 




-1 -3 


2 





-1 3 -2 


, - 


-2 


3 0-20 , 


2 1 


-2 3-4 




-1 -2 


2 


-1 


2-1 


- 


-2 


2 1-20 


1 1 


-2 12-3 




-1 


1 


-1 


2-1 


- 


-2 


2 0-10 


1 


-10 2-2 




\ 1-10 1 
The representatives of con 
/lOOO 00\ 


-1/ 

ugacy 

/ - 


V - 

classes of G" 
1 -1 


-1 1 -1 1 / 
2" arc: 
1 -1 \ / 


V 1 
-1 -1 


-10 1-1/ 
10 


L\ 




1 





0,0 





- 


1 -1 


1 


-1 1 -1 


-1 


2 




1 











- 


1 -2 


2 


-1 -1 


-2 


10 2 







1 








, - 


1 -3 


2 


-11-2 , 


-2 


10 0-14 


, 








1 





- 


1 -2 


1 


0-1 


-1 


10-103 













1 


( 


) -1 -1 


1 


0-1 





1-10 2 




V 








1 ) 


V ( 


) 





-1 / V 





1/ 




/ -1 -1 


1 





1 -1 \ 


/ -1 


- 


-110 


\ / -1 


\ 


-1 -1 


1 





-1 2 -1 


-1 -1 


- 


-12-1 1 





-10 


-1 -2 


2 





-1 2 -1 


-1 


- 


-2 2-1 1 





0-10 


-1 -3 


2 





-1 3 -2 


, -1 -1 


- 


-3 3-1 2 





0-10 


-1 -2 


2 


-1 


2-1 


-1 -1 


- 


-2 2 -12 





0-10 


-1 


1 


-1 


2-1 


-1 


- 


-2 2 -11 





0-10 


V 


1 


-1 


1-1/ 


V 


- 


-11 -11 


/ V 


-1 / 


/ -1 








1 \ 


/ -1 





1 -1 ^ 


/ -1 


1 -1 1 \ 




-1 -1 





1 


-1 1 1 


-2 





10-11 





-11-10 10 




-1 








-1 2 1 


-2 -1 





2 0-21 





1-2020 




-1 -1 


-1 


1 


-12 2, 


-3 -1 





3-1-2 2 





2-3020 


7 


-1 -1 








1 2 


-2 -1 


-1 


3-1-11 





2-2-12 




-1 








1 1 


-1 


-1 


2-1-11 





2-2010 




V 








1/ 


V 


-1 


1 -1 1 y 


V 


1-1 1 -1 / 




/ -1 


1 





\ 


^-110 





-1 \ / 


-1 1 1 


-10 1-1 


\ 


-2 


1 





1 


-2 1 





0-1 


-2 2 


-10 1-1 




-2 -1 


2 





1 


-2 1 





0-1 


-2 1 2 


-2 2-1 




-3 -1 


2 


1 


-10 2, 


-3 1 1 





-11-2 , 


-3 1 3 


-2 -1 3 -2 


5 


-2 -1 


1 


1 


-1 1 1 


-2 


1 


-1 1 -2 


-2 2 


-1 -1 3 -2 




-1 


1 





-1 1 1 


-10 


1 


-1 -1 


-10 2 


-1 -1 2 -1 




V 








1/ 


^000 





-1 / V 


1 


-10 1-1 


/ 


/ -1 





1 


-1 \ 


/ -1 


1 


-11 ^ 


/ 


-11-1 1 ' 




1 








-10 


1 


1 


-1-11 


1 


-1 1-1-12 




1 -1 





1 


-1 -1 


1 -1 


2 


-1-11 


1 1 


-2 1-1-12 




2 -1 





1 


-2 -1 


2 -1 


2 


-1 -2 2 -1 


2 1 


-3 2-2-13 


) 


2 -1 


-1 


1 


-1 -1 


2 -1 


1 


-1 -1 2 -1 


2 


-3 2-1-12 




1 


-1 


1 


-1 -1 


1 


1 


-1 -1 2 -1 


1 


-2 2-1-11 




V 











-I J 


V 


1 


-1 1 -1 y 


V 


-110-1 


1 . 
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/ 


000-1 


1 1 


\ / 








1 -1 


-1 \ / 


01-11 





-1 \ 


1 


000-1 


2 


-1 








1 


-2 -1 


01-11 


1 


-2 


1 


10-1-1 


1 2 


-1 -1 





1 


1 -1 


-2 -1 


-12-11 


1 


-2 


2 


1-10-2 


1 3 


-2 -1 


1 





2 -1 


-3 , -2 


-13-2 2 


1 


-3 


2 


0-10-1 


1 2 


-2 


1 





1 -1 


-2 -2 


3-21 


1 


-2 


1 


0-1 


1 1 


-1 








1 -1 


-1 -1 


2-21 


1 


-1 


\ 





1 


/ V 











-1 / V 


1-10 


1 


-1 / 


/ 


1-10 1- 


-1 


\ / 1 





-1 


1 


\ / 1 -1 


-110-1 


1 \ 




-] 


L -1 1 1 - 


-1 


-1 








1 


2 


-2 10-1 


1 




-] 


L 1 -2 1 1 - 


-1 


-1 1 





-1 


1 1 


2 -1 


-2 2 0-2 


1 




-21-212- 


-2 1 


-2 1 





-1 


2 1 


, 3 -1 


-3 2 1-3 


2 


, 


-21-111- 


-2 1 


-2 1 


1 


-1 


1 1 


2 


-2 11-3 


2 




-] 


L -1 1 1 - 


-2 1 


-1 


1 


-1 


1 1 


1 


-2 11-2 


1 




V 


0-110- 


-1 1 


/ V 








1 


/ V 


-110-1 


1 / 




/ 1 


-10 





1 \ / 1 


-1 








\ / 1 


0-110- 


1 


\ 


2 


0-100 





1 2 


-1 








-1 


1-110- 


1 





2 


-10 





1 2 1 


-2 








-1 


0-120- 


2 





3 


-1-10 1 


-1 


2,31 


-2 


-] 


1 


-2 , 


0-230- 


2 


, 


2 


0-11 


-1 


2 2 1 


-1 


-] 


1 -1 


-1 


0-221- 


2 





1 


0-11 





1 1 


-1 





1 -1 


-1 


0-220- 


1 





V 








1 / V 











-1 / V 


0-110- 


1 


1 / 


/ 1 


0-101 


\ 


/ 1 








-1 


\ / -1 -1 


10- 


1 


1 \ 


2 


0-101 


-1 


1 1 


-1 


1 


-1 -1 


-1 


-110- 


1 


2 


2 


10-202 


-1 


1 





1 


-2 -1 


-2 


-12 0- 


2 


2 


3 


10-312 


-2 


1 1 1 


-1 


1 


-2 -2 


-2 


-12 0- 


3 


4 , 


2 


11-311 


-1 


1 1 








-1 -2 


-1 


-12-1- 


2 


3 


1 


1-211 


-1 


1 








-1 -1 





-110- 


2 


2 


V 


1-10 1 


-1 / 


V 








-1 


/ V 


-110- 


1 


1 / 


/ 1 


1-10 


\ 


/ 1 1 -1 








-1 1 \ 


/ 1 1 -1 


-1 \ 






1 


11-210 


-1 


1 1 -1 





1 


-2 1 


1 


0-2 






1 


2-210 


-1 


1 2 -2 





1 


-2 1 


02-1 


0-2 






1 


13-310 


-2 


1 3 -2 





1 


-3 2 


02-1 


1-4 


; 




1 


12-201 


-2 


1 2 -2 


1 





-2 1 


1 -1 


10-3 









12-201 


-1 


1 -1 


1 





-2 1 


00-1 


10 0-2 






V 


1-10 1 


-1 / 


V -1 


1 





-1 1 / 


V 


0-1/ 






/ 1 


10-10 


1 \ 


/ 1 1 


-1 





1 -1 \ 










1 


10-11-1 




1 1 


-1 





1 -2 










1 


2 0-21 




2 1 


-2 





2 -2 










1 


3 0-21-1 




2 1 


-2 





3 -4 










1 


2 0-10 




1 1 


-2 


1 


2 -3 













11-10 




1 


-1 





2 -2 










V 





1 / 


V 1 


-1 





1 -1 / 
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10 




















20 














X20 






















































xg' 








-1 


-1 






-1 


-1 






-1 




-1 


-1 






-1 


-1 




-1 






-1 


-1 




X20 




-1 










-1 


-1 


-1 






-1 


-1 






-1 


-1 






-1 


-1 






-1 


-1 


-1 


X20 








-1 




-1 


-1 


-1 






-1 






-1 




-1 




-1 




-1 


-1 




-1 


-1 






X20 




-1 






-1 


-1 




-1 






-1 




-1 




-1 




-1 




-1 




-1 




-1 


-1 




-1 


xS^ 




-1 




-1 




-1 






-1 




-1 


-1 


-1 


-1 






-1 


-1 










-1 




-1 


-1 


xS' 










-1 


-1 


-1 




-1 




-1 


-1 






-1 


-1 






-1 


-1 






-1 




-1 




X20 




-1 




-1 


-1 




-1 












-1 


-1 


-1 


-1 


-1 


-1 


-1 


-1 












-1 


X20 




A 


-1 


-A 


-A 


-1 


A 


B 




-B 


-B 


B 


/A 


-/A 


-/A 


/A 


-/A 


/A 


/A 


-/A 


-B 


B 


B 


-1 


-B 


-A 


^(10) 

X20 




-/A 


-1 


/A 


/A 


-1 


-/A 


-B 




B 


B 


-B 


-A 


A 


A 


-A 


A 


-A 


-A 


A 


B 


-B 


-B 


-1 


B 


/A 


X20 




/A 


-1 


-/A 


-/A 


-1 


/A 


-B 




B 


B 


-B 


A 


-A 


-A 


A 


-A 


A 


A 


-A 


B 


-B 


-B 


-1 


B 


-/A 


X^^o^' 




-A 


-1 


A 


A 


-1 


-A 


B 




-B 


-B 


B 


-/A 


/A 


/A 


-/A 


/A 


-/A 


-/A 


/A 


-B 


B 


B 


-1 


-B 


A 


X20 




B 




-B 


-B 




B 


1 


-1 


-1 


-1 


1 


-B 


B 


B 


-B 


-B 


B 


B 


-B 


1 


-1 


-1 


-1 


1 


B 


X^^o^' 




-B 




B 


B 




-B 


1 


-1 


-1 


-1 


1 


B 


-B 


-B 


B 


B 


-B 


-B 


B 


1 


-1 


-1 


-1 


1 


-B 


X^^o^^ 




A 


-1 


-A 


A 




-A 


B 


-1 


-B 


B 


-B 


/A 


-/A 


/A 


-/A 


-/A 


/A 


-/A 


/A 


-B 


B 


-B 


-1 


B 


-A 


X20 




-/A 


-1 


/A 


-/A 




/A 


-B 


-1 


B 


-B 


B 


-A 


A 


-A 


A 


A 


-A 


A 


-A 


B 


-B 


B 


-1 


-B 


/A 


X20 




/A 


-1 


-/A 


/A 




-/A 


-B 


-1 


B 


-B 


B 


A 


-A 


A 


-A 


-A 


A 


-A 


A 


B 


-B 


B 


-1 


-B 


-/A 


,,(18) 
X20 




-A 


-1 


A 


-A 




A 


B 


-1 


-B 


B 


-B 


-/A 


/A 


-/A 


/A 


/A 


-/A 


/A 


-/A 


-B 


B 


-B 


-1 


B 


A 


^(19) 
X20 




B 




-B 


B 


-1 


-B 


1 




-1 


1 


-1 


-B 


B 


-B 


B 


-B 


B 


-B 


B 


1 


-1 


1 


-1 


-1 


B 


^(20) 
X20 




-B 




B 


-B 


-1 


B 


1 




-1 


1 


-1 


B 


-B 


B 


-B 


B 


-B 


B 


-B 


1 


-1 


1 


-1 


-1 


-B 


^(21) 
X20 




-A 


-1 


-A 


A 




A 


-B 




-B 


B 


B 


-/A 


-/A 


/A 


/A 


/A 


/A 


-/A 


-/A 


B 


B 


-B 




-B 


A 


X^o^' 




/A 


-1 


/A 


-/A 




-/A 


B 




B 


-B 


-B 


A 


A 


-A 


-A 


-A 


-A 


A 


A 


-B 


-B 


B 




B 


-/A 


,,(23) 
X20 




-/A 


-1 


-/A 


/A 




/A 


B 




B 


-B 


-B 


-A 


-A 


A 


A 


A 


A 


-A 


-A 


-B 


-B 


B 




B 


/A 


(24) 
X20 




A 


-1 


A 


-A 




-A 


-B 




-B 


B 


B 


/A 


/A 


-/A 


-/A 


-/A 


-/A 


/A 


/A 


B 


B 


-B 




-B 


-A 


^(25) 
X20 




-B 




-B 


B 


-1 


B 


-1 


-1 


-1 


1 


1 


B 


B 


-B 


-B 


B 


B 


-B 


-B 


-1 


-1 


1 




1 


-B 


^(26) 
X20 




B 




B 


-B 


-1 


-B 


-1 


-1 


-1 


1 


1 


-B 


-B 


B 


B 


-B 


-B 


B 


B 


-1 


-1 


1 




1 


B 


X^^ 




-A 


-1 


-A 


-A 


-1 


-A 


-B 


-1 


-B 


-B 


-B 


-/A 


-/A 


-/A 


-/A 


/A 


/A 


/A 


/A 


B 


B 


B 




B 


A 


X^o^^ 




/A 


-1 


/A 


/A 


-1 


/A 


B 


-1 


B 


B 


B 


A 


A 


A 


A 


-A 


-A 


-A 


-A 


-B 


-B 


-B 




-B 


-/A 


^(29) 
X20 




-/A 


-1 


-/A 


-/A 


-1 


-/A 


B 


-1 


B 


B 


B 


-A 


-A 


-A 


-A 


A 


A 


A 


A 


-B 


-B 


-B 




-B 


/A 


,,(30) 
X20 




A 


-1 


A 


A 


-1 


A 


-B 


-1 


-B 


-B 


-B 


/A 


/A 


/A 


/A 


-/A 


-/A 


-/A 


-/A 


B 


B 


B 




B 


-A 


x£^' 




-B 




-B 


-B 




-B 


-1 




-1 


-1 


-1 


B 


B 


B 


B 


B 


B 


B 


B 


-1 


-1 


-1 




-1 


-B 


xS^' 




B 




B 


B 




B 


-1 




-1 


-1 


-1 


-B 


-B 


-B 


-B 


-B 


-B 


-B 


-B 


-1 


-1 


-1 




-1 


B 
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30 






x|; 














X20 


-1 


-1 


-1 






-1 


X20 


-1 








-1 


-1 


X20 


-1 


-1 




-1 


-1 




X20 


-1 




-1 


-1 






X^o' 




-1 




-1 




-1 


X^o^ 






-1 


-1 


-1 


-1 


^(8) 
X20 




-1 


-1 




-1 




^(9) 
X20 




A 


A 




-A 


-1 


X20 




-/A 


-/A 




/A 


-1 


X20 




/A 


/A 




-/A 


-1 


Am 
X20 




-A 


-A 




A 


-1 


^(13) 

X20 


-1 


-B 


-B 




B 


-1 


^(14) 
X20 


-1 


B 


B 




-B 


-1 


,X15) 
X20 




A 


-A 


-1 


A 




X20 




-/A 


/A 


-1 


-/A 




X20 




/A 


-/A 


-1 


/A 




X20 




-A 


A 


-1 


-A 




^(19) 
X20 


-1 


-B 


B 


-1 


-B 




y(20) 
X20 


-1 


B 


-B 


-1 


B 




A21) 

X20 


-1 


A 


-A 


-1 


-A 


-1 


y(22) 
X20 


-1 


-/A 


/A 


-1 


/A 


-1 


^(23) 
X20 


-1 


/A 


-/A 


-1 


-/A 


-1 


^(24) 
X20 


-1 


-A 


A 


-1 


A 


-1 


^(25) 
X20 




-B 


B 


-1 


B 


-1 


y(26) 
X20 




B 


-B 


-1 


-B 


-1 


A-27) 
X20 


-1 


A 


A 




A 




y(28) 
X20 


-1 


-/A 


-/A 




-/A 




^(29) 
X20 


-1 


/A 


/A 




/A 




^(30) 
X20 


-1 


-A 


-A 




-A 




^(31) 
X20 




-B 


-B 




-B 




^(32) 
X20 




B 


B 




B 





where A 



E(8)3, B 



-E(4) = -ER(-l) = -i. 
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The generators of G^^^ are: 
/ 1 -1 

2 0-10 
2-10 

3 -1 -1 0,1 -1 2 
2 0-11-1 
10 0-11 

V 

y^ 1 1 -1 1 -1 ^^ 

2 0-101-1 

2 1-202-2 

3 0-203-3 

2 0-212-2 

10-102-1 

V 1 -1 1 y 

The representatives of conju 
y^lOOO Q Q \ 
1 0,0 
10 
1 
1 
10 
VOOOO Q I ) 
( -I 10 
-2010001 
-2-12 1 
-3-121-102 
-2-111-111 
-1 10-111 

V 1 
^1-10 1 

2-100000 
2-100001 
3-2 1-11 
2-11-11-11 
1-11-11 

V -1 1 
/ -1 -1 1 -1 

0-2010-1 
0-2-120-2 
0-3020-3 
0-202-1-2 
0-1010-2 

V -1 1 -1 



1 \ 


/I 0000 0\ 


/ 1 


-110-1 


\ 




1 


10 0-1 


1 


-110-1 







1 


10 





-12 0-2 









0-11100-1 





-2 3 0-2 





, 


2 


0-11010-1 





-2 2 1-2 







1 


0-11001-1 





-2 2 0-1 







1 / 


Vo -11000 0/ 


V 


-110-1 


1 / 




/ -1 1 -1 \ 


/ 1 1 - 


-10 - 


1 \ 




1-10 -12-1 


2 - 


-10 - 


1 




1-10 -12-2 


2 - 


-10 - 


2 




1-2 1 -2 3-2 , 


3 - 


-2 1-10- 


2 




0-11 -2 3-2 


2 - 


-2 1-11- 


2 




1-1-12-1 


2 - 


-10-11- 


1 




V 1-1 1 -1 / 


V 1 - 


-1 ( 


3 / 




acy classes of G^^^ are: 






/ -1 -1 1 1 \ 


/ 1 -1 





1 


\ 


0-100 02 


2 


-10 


1 




0-210 02 


2 -1 





1 




0-210 0-14, 


3 -1 


-10 1-1 


2 


•) 


0-110-103 


2 


-11-1 


2 




1-10 2 


1 


0-110 


1 




Vo 000 01/ 


V 





1 


1 


/I 0000 o\/ 


-1 -1 


10 


1 ^ 




10 0-1 


-2 


10 


1 




10 


-2 


10 


2 




0-11100-1 , 


-3 


2 0-1 


3 


1 


0-11010-1 


-2 


2 0-10 


2 




0-11001-1 


-1 


2-100 


1 




Vo -11000 0/\ 


-1 


10 


, 




/-I 10 00\ 


/ 1 


-110-1 


^ 




-2-12 





10-1 


-1 




-2-12 1 





-12 0-2 







-3-231-101 , 


-1 


-13 0-2 


-1 


1 


-2-221-110 


-1 


-12 1-2 


-1 




-1-12 0-110 


-1 


-12 0-1 


-1 




\0 -110 00/ 


V -1 


10-1 


, 




1 \ 


M -1 -1 1 -1 1 


\ / -1 


10 


-1 \ 


1 


2-1-110-10 


-2 


-1110 


-1 


2 


2-1-220-21 


-2 


-10 2 


-2 1 


3 , 


3-2-221-31 


, -3 


-2 13-1 


-2 1 


2 


2-1-111-31 


-2 


-2 3-1 


-1 


1 


1-1-111-20 


-1 


-10 2-1 


-1 


/ 


V -1 10-10 


/ V 


-10 10 


-1 


oj 
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/ 1 


1 -1 


-1 \ / 


'-10 








\ 


/ 1 -1 





\ 





1 


0-2 


0-100 










20-1 


0-1 





2 -1 


0-2 


0-10 










2 1 -2 


0-1 





2 -1 


1-4 , 


-] 


L 







3 1 -2 


-110-2 





1 -1 


10-3 





-1 







2 1 -1 


-1 1 -1 -1 





-1 


10 0-2 








-1 




1 -1 


1-1-1 


V 





-1 / \ 


,0000 





- 


L / 


\Q Q 


0-1/ 


/ -] 


1 


-1 \ 


/ 1 - 


-1 


1 \ 


/ 


-1 1 


-1 1 \ 






> 1 


0-1 


11-1 


-1 


2 





1 


-2 1 1 






> 1 


0-1 


2-1 


-1 


2 





-1 1 1 


-2 1 1 




(. 


5 1 1 


0-11-2 , 


12-1 


-2 


3 , 


1 


-10 2 


-312, 




r 
^ 


> 


1-11-2 


111-1 


-1 


2 


1 


-1 1 


-2 1 2 




-] 





1-10-1 


11-1 





1 


1 





-1 1 1 




V 





-1 / 


V 





1 / 


V 





1/ 




/ 


1 


-1 1 \ 


/ -1 1 


-1 1 


\ 


( ° 


1 


-1 -1 1 \ 







2 


-10-11 


0-111 


-2 1 








1 


-2 1 







2 


-10-12 


0-111 


-2 1 


1 





1 


0-3 2 







3 


-10-2 2 


1-212 


-3 1 


1 , 





1 1 


0-4 2 




1 


2 


-10-11 


1-211 


-2 1 


1 


1 


1 


-3 1 







2 


-10 


1-110 


-1 1 








1 


0-2 




V 


-1 1 


0/ 


V -1 1 





/ 


V 


-1 1 


-10/ 




/ 


-1 - 


L 2 -1 \ 


/ 1 1 -1 


-1 1 


\ 


/ 





-1 2 -1 \ 







-1 


2-200 


2 1-2 





1 





1 


-2 2 







-1 - 


L 3 -2 -1 1 


2 2-3 


1 








1 1 -1 


-2 3 -1 




1 


-2 - 


L 4 -3 -1 1 


4 2-4 


1 


, 


1 


2 0-1 


-3 4 -1 




1 


-2 - 


L 3 -2 -1 1 


13 1-3 


1 





1 


1 -1 


-2 3 




1 


-1 - 


L 2 -1 -1 


2 1-2 


1 





1 


1 -1 


-12 




V 


-1 


1 -10/ 


V 1 -1 


1 


/ 


V 


1 -1 


10/ 




/ 


1 1 - 


-1-11 \ 


/ - 


-1 2 


-1 \ 


/ 


1 


-10 


\ 





1 2 - 


-2000 


10- 


-2 2 


-1 





1 1 -1 


0-10 







2 2 - 


-3010 


11-1- 


-2 3 


-1 





2 0-1 


0-10 







3 3 


-401-1, 


111-1- 


-3 4 


-2 , 





3 1 -2 


-1 -1 


5 


1 


2 2 - 


-3 1-1 


10 1-1- 


-2 3 


-1 


1 


2 0-1 


-1 -1 







1 2 - 


-2 1-1 


10 1-1- 


-1 2 


-1 





1 


-1 -1 




V 


1 - 


-1 1 -1 / 


V 1 -1 


1 


-1 / 


V 





0-1 


/ 


/ 


-1 


1 -1 1 -1 \ 


/ -1 


1 


-1 \ 


/ 


11- 


-10 0-1 


\ 








1-2 1-1 


1-10 


-1 2 


-1 


- 


-112- 


-2 10-1 







1 -1 


1-2 1-1 


1-10 


-1 2 


-2 


- 


-112- 


-2 10-2 




1 


1 -1 


1-3 2-2 , 


1-210 


-2 3 


-2 


■> 


-113- 


-3 2 0-3 


1 


1 


-1 


1-2 1-1 


0-110 


-2 3 


-2 




12- 


-3 2 0-2 




1 


-1 


1-10-1 


1-1 


-1 2 


-1 




11- 


-2 11-2 




V 





-1 / 


V 1-1 


1 


-1 / 


V 


1- 


-10 1-1 


) 
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/ -1 1 -1 1 -M 


/ 1 


0-1 


1 - 


M 




^c 





-1 


1 


\ 


-1-11-111 -1 


111-1-1 


1 - 


1 




1 


-1 


-12 




-1-11-111 -2 


111-1-1 


1 - 


2 




1 1 


-2 


-12 




-2-22-112 -3 


2 12-2-1 


1 - 


2 


1 


1 1 


-2 


-2 3 1 


■) 


-1-11-112 -3 


112-2-1 


1 - 


1 




1 


-1 


-2 3 




-1 1-10 2-2 


111-2 


1 - 


1 




1 


-1 


-12 




V 1 -1 1 -1 y 


V 1 -1 


1 - 


l) 




^0 1 


-1 


1 


J 


/O 20-100 0\ 


/ -1 1 -11 


c 


\ 




M 1 


-1 


-1 1 


\ 


-12 1-210 


-10 -11 


1 c 






1 2 


-1 


-1 1 




-13 0-210 


-1 1-1-11 


1 c 






1 3 


-1 -1 


-1 1 




-14 0-3200 


-2 1-1-11 


2 C 




, 


2 4 


-1 -2 


-1 1 1 


5 


3 0-320 


-1 1-1-11 


2 - 


1 




1 3 


-2 


-1 1 1 




2 0-211-1 


-11 -10 


2 - 


1 




1 2 


-2 


1 




V 10-101 / 


V 1 -10 


1 C 


) 




U 1 


-1 


1 


/ 


/ 1 1 -1 -1 \ 


/ -1 





M 




(X 


-10 


\ 




2-10 0-1 


0-100 





1 




2 1 


-2 







2-10 0-2 


0-100 










2 1 


-2 


-1 




3-21-10-2 , 


0-201 


-1 


1 


1 


3 1 


-4 1 


-1 




2-21-11-2 


1-1-11 


-1 


1 




2 1 


-3 1 


-1 




2-10-11-1 


1-1-11 










1 1 


-2 


1 -1 




\01-10 0/ 


V 1-1 





oy 




^0 1 


-10 


0/ 




/ -1 1 - 


1 \ 


/ 1 1 -1 





-1 ^ 




/ -1 








\ 


-2 1 ( 


) 


10 





-2 







-1 








-2 10 - 


1 


2-10 





-2 







-1 








-3 2 -1 ( 


] , 


2-11 


-1 


-3 







-1 -1 


1 


-1 


-2 2 0-10 ( 




1-11 


-1 1 


-3 










-1 1 


-1 


-12 0-10 ( 




10 


-1 1 


-2 










-1 1 


-1 


\ 1 -1 ( 


) / 


\ 





-ly 




V 








-1 / 


/lO-lOOO 0\ 


^-1100 


- 


M 




M 1 


0-10 


1 -1 


\ 


2 0-1000-1 


-2010 


- 






2 


0-10 


1 -1 




2 1-2000-1 


-2100 


- 






2 


1 -2 


2 -2 




3 0-3100-2 , 


-3110 


-1 - 




, 


3 


1 -2 - 


I 3 -2 


5 


2 0-2010-2 


-2 11 -1 


- 






2 


-1 - 


I 3 -2 




10-1001-2 


-111-1 


- 






2 


-1 - 


I 2 -1 




VOO 000-1/ 


V 


- 


ly 




U 1 


0-10 


1 


/ 


/ -1 1 -1 1 \ 


MO -10 1 


\ 




^-111 


-1 


1 -1 \ 




0-1011 


2 1-1-10 1 







-2 1 1 


-1 


1 




1-2020 


2 1 -2 2 


-1 




-2 1 2 


-2 


2 -1 




1-3121 , 


3 1-1-203 


-1 


, 


-3 2 3 


-3 


2 




11-3111 


2 1-1-212 


-1 




-2 2 2 


-2 -1 


2 




10-2110 


11-1-10 2 


-1 




-1 2 1 


-2 


1 




V 10-1010/ 


V 1 


0-101 


/ 




V ( 


] 


1 


-1 


1 1 
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/ 1 1 


-1 


1 -1 \ 


/ -1 1-10 1 


\ 


/ 1 





-1 


1 


\ 


1 1 


-1 


1 -2 


-11-10 1 





2 





-1 


1 


-1 


2 1 


-2 


2-2 


1-202 





2 1 





-2 


2 


-1 


2 2 


-2 


-13-3 , 


-12-312 





3 





-2 


3 


-2 , 


1 1 


-1 


-1 3 -3 


2-311 





2 





-2 


1 2 


-2 


1 1 


-1 


-1 2 -2 


1-211 


-1 


1 





-1 


2 


-2 


V 1 


-1 


1 -1 / 


V 1-10 1 


-1 / 


V 


1 


-1 


1 


-1 / 


/-111 


-1 


1 -1 \ 


/ 1 0-1 





\ / 





-1 


1 -1 


1 -1 \ 


-2 2 


-1 


1 -1 


2 0-10 


-1 


1 


1 


-1 


1 -2 


1 


-2 1 2 


-2 


2-1 


2 0-10 


-1 





1 


-1 


1 -2 


1 -1 


-3 1 4 


-3 


2-1 


-13 0-10 


-2 


1 , 


2 


-2 


2 -3 


1 -1 


-2 1 3 


-2 


-1 2 -1 


-13 0-10 


-1 


1 


2 


-2 


1 -2 


1 -1 


-1 1 2 


-2 


1 -1 


-12 0-10 








2 


-1 


-1 


1 -1 


V 1 


-1 


1-1/ 


V 1 -1 





/ V 


1 


-1 





0/ 


/ 1 





-10 0' 


/ -1 1 -1 1 


-1 


wo 


1 


1 


-1 -1 


1 \ 


1 1 


-1 


0-10 


1-2 1 


-1 





2 


1 


-2 


1 


2 


-1 


0-10 


1-11-21 


-1 





2 


2 


-3 


1 


-1 2 1 


-1 


0-2 


1-12-31 


-2 


, -1 


3 


3 


-4 


1 1 , 


-1 2 1 


-1 


-1 -1 


11-11-21 


-2 


-1 


3 


2 


-3 


1 


-1 1 1 


-1 


0-1 


1 0-11 


-2 


-1 


2 


1 


-2 


1 


\ 





-1 , 


/Voooooo 


-1 


/ V 


1 





-1 


1 / 


/ 





-1 2 -1 \ 


/ 11-1-11 


\ 


/ 








-1 2 


-1 \ 


1 





-2 2 


12-200 








1 





-2 2 


-1 


1 1 


-1 


-2 3 -1 


2 2-3 1 





1 


1 


-1 


-2 3 


-1 


2 1 


-1 


-3 4-1 , 


-12 4-4 1 





, 1 


2 


-1 


-3 4 


-2 


1 2 


-1 


-2 3 -1 


-12 3-3 1 


-1 


1 1 


1 


-1 


-2 3 


-2 


2 


-1 


-1 2 -1 


-112-2 1 


-1 


1 


1 


-1 


-1 2 


-2 


V 1 


-1 


10/ 


V 1-1 1 


-1 / 


V 


1 


— 1 


1 


-1 / 
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The character table of G^^i • 























10 


















20 


















30 


X2I 
































1 1 1 


L 1 1 1 1 1 1 1 1 1 1 




v(2) 

A21 










-1 


-1 


-1 


-1 










-1 


-1 


-1 


-111- 


1 - 


111- 


1 - 


111- 


1 - 


1 1 




A21 










-1 


-1 


-1 


-1 










-1 


-1 


-1 


-111- 


1 - 


111- 


1 - 


111- 


1 - 


1 1 




xS' 
































1 1 1 


L 1 1 1 1 1 1 1 1 1 1 




xS> 






-1 


-1 


-1 


-1 










-1 


-1 


-1 


-1 




ti- 


1 - 


111- 


1 - 


111- 


1 - 


1 1 1 




X2I 






-1 


-1 


-1 


-1 










-1 


-1 


-1 


-1 




ll- 


1 - 


111- 


1 - 


111- 


1 - 


1 1 1 




X21 






-1 


-1 






-1 


-1 






-1 


-1 






-1 


-1 1 - 


1 


L - 


1 1 - 


1 1 - 


1 1 - 


1 1 - 


1 1 




Y<'' 
X2I 






-1 


-1 






-1 


-1 






-1 


-1 






-1 


-11- 


1 


L - 


1 1 - 


1 1 - 


1 1 - 


1 1 - 


1 1 




X^? 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2222222222222- 


1 - 




xif^ 


2 


2 


-2 


-2 


2 


2 


-2 


-2 


2 


2 


-2 


-2 


2 


2 


-2 


-2 2 - 


2 2 - 
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X21 














E 


-E 


/E 


-/E 


E 


-E 


/E 


-/E 


-E 


E 


-/E 


/E 


-E 


E 


-/E 


/E 




,,(58) 
X21 














/E 


-/E 


E 


-E 


/E 


-/E 


E 


-E 


-/E 


/E 


-E 


E 


-/E 


/E 


-E 


E 




^(59) 
X21 














-E 


E 


-/E 


/E 


-E 


E 


-/E 


/E 


E 


-E 


/E 


-/E 


E 


-E 


/E 


-/E 




^(60) 
X21 














7 


E 


/ 


E 


- 


E 


I 


-J 


-/ 


E 


/ 


E 


- 


E 


I 


-J 


/ 


E 


-/ 


E 


E 


- 


E 


/ 


E 


-/E 


E 


- 


E 





— nr 

A21 

(2) 
X2I 

(3) 
X2I 

(4) 
X2I 

(5) 
X2I 

(6) 
X2I 

(7) 
X2I 

(8) 
X2I 

(9) 
X2I 

(10) 
A21 

(11) 
X2I 

(12) 
X2I 

(13) 
X2I 

(14) 
A21 

(15) 
X2I 



60 



1 

-1 

1 

-1 

D 

-D 

D 



1 
1 

-1 
-1 
D 
-D 
-D 



1 
1 

-1 
-1 



-D D 



1 

1 

-1 
-1 
-D 



-D D 



D 
D 
-D D 



D D 
D D 



1 1 

-1 -1 

1 1 

-1 -1 

-D D 

D -D 

-D D 



-D D -D 
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(16) 
X2I 

(17) 
X2I 

(18) 
X2I 

(19) 
X2I 

(20) 
X2I 

(21) 
X2I 

(22) 
X2I 

(23) 
X2I 

(24) 
X2I 

(25) 
X2I 

(26) 
X2I 

(27) 
X21 

(28) 
X2I 

(29) 
X2I 

(30) 
X2I 

(31) 
X21 

(32) 
X2I 

(33) 
X21 

(34) 
X2I 

(35) 
X2I 

(36) 
X2I 

(37) 
X21 

(38) 
X2I 

(39) 
X2I 

(40) 
X2I 

(41) 
X2I 

(42) 
X2I 

(43) 
X2I 

(44) 
X2I 

(45) 
X2I 

X2I 

(47) 
X21 

(48) 
X2I 

X2I 

(50) 
X2I 

(51) 
X21 

(52) 
X2I 

(53) 
X2I 

(54) 
X2I 

(55) 
X21 

(56) 
X2I 

(57) 
X2I 

(58) 
X2I 

(59) 
X2I 

(60) 
X21 



1 

-1 
-1 

1 

1 

-1 
-1 

1 

1 

-1 
-1 

1 

-D 
D 
D 
-D 



D 
D 



D 
D 
-D D 



-1 -1 



1 1 



-1 
-1 
1 
1 



-1 -1 

1 1 

-1 -1 

-D D 



-D 
-D 



-D D 



-D D -D 



D D 
D D 



-D 

-D D -D 
D -D D 
D D -D 
-D -D D 



1 

-1 
-1 
1 
1 

-1 
1 

-1 
-1 
1 
1 

-1 
D 



D 
D 



D 
D 



1 

-1 
-1 

1 

1 
-1 

1 

-1 
-1 

1 

1 

-1 
-D 



-D D 
-D D 



-D 
-D 



-D D 

D -D 

-D D 

-D D 



-D 
-D 



-1 



D 
D 



-1 -1 



-1 -1 

1 1 

-1 -1 

1 1 



1 1 



-1 



1 1 
-D D 



-D 
-D 



-D D 

D -D 

-D D 

D -D 

-D D 

-D D 

D -D 

-D D 



-D D D -D 
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where A = -2*E(4) = -2*ER(-1) ^ -2i, B == -4*E(4) = -4*ER(-1) = -4i, C = -6*E(4) = -6*ER(-1) = -6i, D 



= E(4) = ER(-l) = i, E = -1-E(4) 

The generators of G"^^ arc: 

/ -1 1,-1 1-11 \ 

1 -2 2-11 

-11 2 -3 2-11 

1 2,-4 3 -2 2 

2 -3 2-11 

1 -2 2-10 

VOO -11 00/ 



-l-ER(-l) = -1-i. 
/ 1 1 - 



-1 1 
-1 1 



V 1 -1 1 - 



The representatives of conjugacy classes of G"*^^ are: 
/lOOO 00\/ 
1 0,0 



1 0\ 
1 






1 

1 1/ 



/-I 







V 









-1 





1 -2 

1 -1 







10 

1 





V 






1 






/-I 






\ 





-1 













-1 












1 
1/ 










-1 1 



-1 -1 1 

-1 1 

-1 -12-10 

-2 2-10 

-2 2-10 

-2 1 









-1 





V 

\ 












1 

( - 











1 \ 


/ 





1 






1 






2 


1 




1 













/ 


V 



-1 



-111 

0-111 
-1 -1 2 
0-2 2 
0-12 



\ 
-1 

-2 1 -1 



-1 
-1 



-3 1 -1 



-2 



-111-10 











^ -1 1 -1 1 -1 ^^ 

-10 11-21-1 



-10 11 
-10 12 
-1111 
-10 11 

V 1 

-110- 



-2 2 -2 

-4 3 -2 

-3 2 -1 

-2 1 

-1 y 

1 1 \ / 



-1 -1 

V -1 

/ -1 1 -1 

1-2 



-1 1 

1 



1 

V 



-111-2101 
-1 2 
-1 3 



1 -3 

1 -4 



-1 2 
-1 1 1 
V 



2 

2 1 

1-3110 



-2100 

-1 1 y 








V 



-1 1 
1 
2 
3 
2 
1 
1 






-1 







-3 
-4 
-3 
-2 
-1 







-1 
-1 
-1 
-1 





-1 
-1 
-1 
-1 





-1 
-1 
-1 
-2 
-1 
-1 



-1 
-2 
-2 
-3 
-2 
-2 
-1 








-1 
-1 
-1 



1 \ 
1 

1 

2 

1 



oy 
1 \ 

2 
2 
3 
3 

2 

ly 



V 

1 o\ 
1 1 

2 



1 



-1 



1 oy 



( - 








V 



1 



/ -1 1 


-1 1 

1 

1 


V 

/ -1 1 

-1 1 1 



1 

2 
2 

2 









-1 










-1 





-1 






y 

1 
1 

2 
2 
1 



1 -1 













-1 -1 



-1 -1 -1 
-1 -2 -1 



1 1 
1 



-1 2 



-1 

-1 1 





-1 

1 -1 



-13 1-1 -1 
-13 1-1 -1 



-1 



V 



2 1 
1 



-1 



-2 

-2 

-1 






-1 
-1 



1\ 

2 

2 
3 
3 

2 

ly 






y 
-1 

-2 

-2 

-1 



y 



1 \ 

2 
2 
3 
3 

2 

ly 
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/0-2 1000\ 


/ -1 


-11 1 -1 \ 


/ -1 


1-1 \ 


1-2-11 1-1 


-1 


-11-12 -1 


1 -1 -1 


10-1 


1-3-12-11 


1 -2 


-2 2-12 -1 


1 -1 -1 


1-10 


2-4-12-12 -1 


1 -2 


-2 2-2 4 -2 


2 -1 -1 


-1 2 -1 -1 


2-3-12-11 -1 


1 -1 


-2 2-2 3 -2 


2 -1 -1 


1-1-1 


1-2-12-11 -1 


-1 


-12-2 2 -1 


1 -1 


1-1-1 


\ -1 1-11-1/ 


V -1 


1-11-1/ 


V 


0-1/ 


/O-IO 10 0\ 


/ -1 


1 -1 1 \ 


/ -1 1 


-1 \ 


0-111 


1 


-11 -11 


1 


-1 1 -2 


0-11-111 


1 -1 


-1 2-1-12 


0-111 


-1 1 -2 


1-10-1120 


2 -1 


-12-1-12 , 


1-10 2 


-2 2-3 , 


1-10-112-1 


2 -1 


-11 -12 


10 1 


-1 1 -2 


0-10 2-1 


1 -1 


-110 1 


1 


-1 1 -1 


VO-10 01 0/ 


V 


1/ 


V 1 


-10 0/ 


/ -110-11 \ 


/ 


-1 1 -1 \ 


/ -1 1 


\ 


-2 10 1-1 





-1 1-1 


1-11 


-1 1 


-1-220-12 -1 


1 


-2 10-1 


10-22 


-1 1 


-1-421-12 -1 


1 1 


-2-111-2 , 


11-22 


-211, 


-1-321-11 -1 


1 1 


-2 1-2 


11-21 


-1 1 1 


-211-11-1 


1 


-1 0-1 


0-11 


-1 1 1 


\ -10 1-11-1/ 


V 


0-1/ 


V 


1/ 


/000-12-1 0\ 


/ 


-1 1 1 \ 


/ 


-1 2 -1 \ 


10-220 


-1 


2 


-1-110 


-1 2 -1 


11-33-1 


-1 


-11-112 


-1-110 


-1 3 -2 


12 0-44-10 


-1 -2 


1-113 , 


-2-2 11 


-2 4-2 , 


110-33 -1 


-1 -2 


1-112 


-2-111 


-2 3 -2 


10-22 -1 


-2 


1-111 


-1-111 


-2 2 -1 


\000-110 0/ 


V -1 


10/ 


V -10 1 


-1 1 -1 / 


/ 1 -2 1 \ 


/ 


1 -1 -1 \ 


'0001 


-2 1 \ 


11-1 1-2 1 


1 


0-2 


0-102 


-2 


11-1 1-3 2 


1 1 


-1 1 -1 -2 


-1-13 


-3 1 


2 2-1-12-42 , 


1 2 


-1 1-1-3 , 


-1-2 4 


-410, 


2 1-1-12-32 


1 2 


-1 1 -1 -2 


-1-1 3 


-3 1 


11-1-12-21 


2 


-1 1 -1 -1 


0-102 


-2 1 


Vol -11-11/ 


V 1 


0-1 / \ 


,0001 


-10 0/ 


/ 1-10 


WO 


10-1 1 


\ / 1 -1 


1 -1 \ 


-11-11 -1 





10 0-11 


2-1 


0-11 


-10 2-210-1 


-1 


2 0-1 1 


1 2 -2 


1-21 


-1 -12-2 2 -1 -1 


-1 


-12 1-1-12 


, 1 4 -2 


-11-2 1 , 


-1 -12-11 -1 -1 


-1 


-12 -12 


1 3 -2 


-11-11 


1-11-1-1 





-110 1 


2-1 


-11-11 


VO 00000-1 


/ V 


1 


/ V 1 


-11-11/ 



228 



SHOUCHUAN ZHANG, PENG WANG, JING CHENG, HUI YANG 



/ 1 -1 1 


\ / ° 


10-101- 


1 ^ 




/0100-100\ 


0-11-12 


-1 


1-10 1- 


1 




1-1-10 


1-1-11-12 


-1 


11-211- 


2 




1-11-1-10 


-11 -2 2-2 3 


-2 


11-211- 


2 


) 


-11 1-1-2 


-10 -11-12 


-2 


11-10 1- 


2 




-11 1-1-2 1 


-11-11 


-1 


11-10 0- 


1 




10 0-21 


V -1 1 , 


/ V 


0- 


1 / 




^0 1000-10/ 


/ 1 -1 1 \ 


/ 1 


1 -1 -1 1 \ 




/ 20-10 0\ 


-1110-101 


1 


1-11-21 




-12 1-10-11 


-1110-110 


-1 2 


2-21-21 




-13 1-21-10 


-2111-211 , 


-1 2 


2-22-42 


7 


-241-21-21 , 


-2110-111 


-1 1 


2-22-32 




-231-21-11 


-10 10-111 


1 


1-22-21 




-12 1-21-11 


\ 000 01/ 


V 1 


0-11-11/ 




V 10-11-11/ 


/ 1 -1 1 \ 


/ 1 -1 


1 -1 \ 




M -1 1 -1 \ 


1-1-10 10 1 


-1 


2-2 




1-1-12-1 -1 


1-2-11002 


-2 


10 2-2 




1-2-13-20 


1-3-11102 , 


-3 


1 3-3 


, 


1-3-14-2 -1 , 


1-3-11101 


-2 


1 2-3 




1-2-13 -1 -1 


1-2-11010 


-1 


1-12-2 




1-1-12-10 


\0-l 0010/ 


V -1 


1-11-1/ 




VOO 1-10 0/ 


/I -10 1 \ 


/ 1 


-11-11- 


1 ^ 




/ 1 -1 1 -1 1 \ 


0-10011 





-12-2 1- 


1 




1 -1-12-11 


1-1-2 1 11 


1 -] 


L -2 3 -2 1 - 


1 




1 -1-12-2 2 


0-1-2 1 2 1 


-] 


L -2 4 -3 2 - 


2 


) 


1 -1-2 4-3 2 


0-1-2 1 2 





-2 3-2 1- 


1 




1 -1 -1 -13-2 1 


0-1-11-120 





-12-2 1 C 






1 -1-12-10 


Vo-1 10/ 


V 


1-10 C 


/ 




VOO 0-1100/ 


/ 1 -1 1 -1 \ 


/ 1 


0-1 \ 




^ -1 -1 1-11 \ 


0-111-2 


1 - 


-110-1 -1 




0-201-110 


1-220-2 


1 - 


-110-2 




-2-12-2 2 


0-230-3 , 


1 - 


-111-3 -1 


7 


0-302-330 


0-120-3 


1 - 


-111-3 




0-202-320 


10-110-2 


1 1 - 


-10 1-2 




0-202-210 


VOOO 00-1/ 


V 1 


0-1 / 




V -1 1-11-1/ 


/ 1 1 -1 -1 1 \ 


/ 1 1 


-10 - 


1 ^ 




/ 1 1 -1 1 -1 \ 


1-1-11 1 


1 


-11-1 - 


1 




2 0-11-10 


11-2-12-11 


1 1 


-2 1 -1 - 


1 




2 1-22-20 


2-2-23-11 


2 


-2 1 -1 - 


2 


) 


3 0-23-30 


1-2-12 


2 


-2 1 -1 - 


1 




2 0-23-20 


1-1-11 


2 


-1 -1 C 






2 0-22-10 


VOO -11 0/ 


V 1 


-1 C 


/ 




^010-11-11/ 
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The character table of C^^ : 























10 




















20 










X22 


















































X22 












-1 




-1 


-1 






-1 


-1 


-1 






-1 








-1 


-1 


-1 




X22 




-1 


-1 




-1 


-1 


-1 












-1 


-1 




-1 


-1 


-1 






-1 








X22 




-1 


-1 


-1 


-1 




-1 








-1 








-1 


-1 




-1 




-1 






-1 




X22 








-1 








-1 


-1 




-1 


-1 






-1 










-1 




-1 






xr2^ 








-1 




-1 










-1 




-1 


-1 


-1 




-1 






-1 


-1 




-1 




xr2^ 




-1 


-1 


-1 


-1 


-1 


-1 


-1 


-1 




-1 


-1 


-1 


-1 


-1 


-1 


-1 


-1 




-1 


-1 


-1 






X22 




-1 


-1 




-1 




-1 


-1 


-1 






-1 








-1 




-1 








-1 


-1 




X22 




A 


-A 


-1 


A 


-1 


-A 


-A 


A 


-A 




A 






-1 


A 


-1 


-A 


-1 


-1 


-1 


-A 


-A 


-1 


X22 




-A 


A 


-1 


-A 


-1 


A 


A 


-A 


A 




-A 






-1 


-A 


-1 


A 


-1 


-1 


-1 


A 


A 


-1 


A22 




B 


-B 


-1 


-/B 


-1 


/B 


-B 


B 


/B 




-/B 


/c 


c 


-/c 


A 


-/C 


-A 


-C 


-C 


-C 


-A 


-A 


-/C 


X^^2^^ 




-/B 


/B 


-1 


B 


-1 


-B 


/B 


-/B 


-B 




B 


c 


/c 


-C 


A 


-C 


-A 


-/C 


-/c 


-/c 


-A 


-A 


-C 


X^^2^^ 




/B 


-/B 


-1 


-B 


-1 


B 


-/B 


/B 


B 




-B 


c 


/c 


-C 


-A 


-C 


A 


-/C 


-/c 


-/c 


A 


A 


-C 


X^^2^^ 




-B 


B 


-1 


/B 


-1 


-/B 


B 


-B 


-/B 




/B 


/c 


c 


-/c 


-A 


-/c 


A 


-C 


-C 


-C 


A 


A 


-/c 


X^^2^^ 




-A 


A 




-A 




A 


A 


-A 


A 


-1 


-A 


-1 


-1 


1 


-A 


1 


A 


-1 


1 


1 


A 


-A 


-1 


X22 




A 


-A 




A 




-A 


-A 


A 


-A 


-1 


A 


-1 


-1 


1 


A 


1 


-A 


-1 


1 


1 


-A 


A 


-1 


X22 




-B 


B 




/B 




-/B 


B 


-B 


-/B 


-1 


/B 


-/c 


-C 


/c 


-A 


/c 


A 


-C 


c 


c 


A 


-A 


-/c 


^(18) 
X22 




/B 


-/B 




-B 




B 


-/B 


/B 


B 


-1 


-B 


-C 


-/c 


c 


-A 


c 


A 


-/c 


/c 


/c 


A 


-A 


-C 


(19) 
A22 




-/B 


/B 




B 




-B 


/B 


-/B 


-B 


-1 


B 


-C 


-/c 


c 


A 


c 


-A 


-/c 


/c 


/c 


-A 


A 


-C 


^(20) 
X22 




B 


-B 




-/B 




/B 


-B 


B 


/B 


-1 


-/B 


-/c 


-C 


/c 


A 


/c 


-A 


-C 


c 


c 


-A 


A 


-/c 


(21) 
A22 




C 


C 




/c 


-1 


/c 


-C 


-C 


-/C 




-/C 


-/c 


-C 


/c 




-/c 




c 


c 


-C 


-1 


-1 


/c 


xg'' 




/c 


/C 




c 


-1 


c 


-/c 


-/c 


-C 




-C 


-C 


-/c 


c 




-C 




/c 


/c 


-/c 


-1 


-1 


c 


(23) 
A22 




-/c 


-/c 




-C 


-1 


-C 


/c 


/c 


c 




c 


-C 


-/c 


c 


-1 


-C 


-1 


/c 


/c 


-/c 






c 


(24) 
X22 




-C 


-C 




-/c 


-1 


-/c 


c 


c 


/c 




/c 


-/c 


-C 


/c 


-1 


-/c 


-1 


c 


c 


-C 






/c 


^(25) 
X22 




-C 


-C 


-1 


-/c 




-/c 


c 


c 


/c 


-1 


/c 


/c 


c 


-/c 


-1 


/c 


-1 


c 


-C 


c 




-1 


/c 


(26) 
X22 




-/c 


-/c 


-1 


-C 




-C 


/c 


/c 


c 


-1 


c 


c 


/c 


-C 


-1 


c 


-1 


/c 


-/c 


/c 




-1 


c 


xgJ' 




/c 


/c 


-1 


c 




c 


-/c 


-/c 


-C 


-1 


-C 


c 


/c 


-C 




c 




/c 


-/c 


/c 


-1 




c 


xg'' 




c 


c 


-1 


/c 




/c 


-C 


-C 


-/c 


-1 


-/c 


/c 


c 


-/c 




/c 




c 


-C 


c 


-1 




/c 


^(29) 
X22 




A 


-A 




A 


-1 


-A 


A 


-A 


A 


-1 


-A 


1 


1 


1 


A 


-1 


-A 


-1 


1 


-1 


A 


-A 


-1 


^(30) 
X22 




-A 


A 




-A 


-1 


A 


-A 


A 


-A 


-1 


A 


1 


1 


1 
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where A == E(4) == ER(-l) = i, B = E(12)^ C = E(3) 
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where A = -E(3) = (l-ER(-3))/2 
The generators of G*^'' are: 



-b3, B = -2*E(3)2 = l+ER(-3) = 1+13. 
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-C 
-C 

c 

-C 

c 



-A 
-A 
A 
A 
-A 
-A 
A 
-A 
A 
A 
-A 
-A 
A 
A 
-A 



A 
-A 
A 
A 
-A 
A 
-A 
A 
-A 
A 
-A 
-A 
A 
-A 
A 



-1 1 



1 
1 

-1 
-1 
1 
1 

-1 
-1 
1 
1 

-1 
-1 
1 
1 



-1 
-1 
1 
1 



-1 
-1 
-1 
1 
1 



-1 1 
-1 1 



1 
1 

-1 
-1 
1 
1 



-1 
-1 
-1 
-1 
1 
1 



-1 1 
-1 1 



A 
A 
-A 
-A 
A 
A 
-A 
A 
-A 
-A 
A 
A 
-A 
-A 
A 



-A 
A 
-A 
-A 
A 
-A 
A 
-A 
A 
-A 
A 
A 
-A 
A 
-A 



2*ER(-1) = 2i, C == 3*E(4) = 3*ER(-1) 



/GO 





-1 

-1 1 

-1 

V 



-1,1 



-1 
0,2 









-1 





1 






The representatives of conjugacy classes of C^' 



-2 -1 2 
-1 -1 1 

-1 1 y 



/I 










Vo 



/lOOO 00\ 
1 0,0 



10 

1 





V 






1 












1 
1/ 



/-I 







V 



1 -1 

-1 1 -1 












1 -2 

2 -3 








-1 






/-I 







V 

\ 











-I J 





-1 







/-I 

-1 

-2 
-2 

-1 



V 



-1 
-1 
-1 

-2 
-2 
-2 

-1 

' are: 






1 
1 






1 



1 






-1 






-1 
-1 

-2 
-2 
-2 
-1 
-1 









-1 










1/ 

\ 










-1/ 



/-I 







V 



1 

-1 1 



-3 
-3 
-3 
3 
3 
3 
3 
-3 
-3 
-3 
-3 
3 
3 
3 
3 
3i. 

-1 
-1 
-2 
-3 
-2 
-2 
-1 



3 
3 
3 
-3 
-3 
-3 
-3 
3 
3 
3 
3 
-3 
-3 
-3 
-3 



\ 










1 -1/ 



/ -1 

-10 

-10 

-2 1 

-1 1 



-1 1 
-1 1 



0-1 

1 -1 

1 -1 

-1 



-1 
-1 



1 

1 

1 

1 



\ 

-1 
-1 

-2 

-1 
-1 

/ 



-111-1 

V -1 1 

2 
2 



/-I 
-1 -1 





-1 
-1 

-2 
-2 
-1 
-1 1 
-10 



\ 


-1 
-1 



/ 

\ 



-110-1 



-2-13-101 



-2 

-1 



V 



-1 1 







1 1 

1 1 

1 1 





-1 
-2 
-1 
-1 
/ 
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/ -1 


1 





-1 


1 \ 




( - 


-1 


1 1 -1 


1 \ 


/ 


-1 


-1 1 1 -1 \ 




-2 


1 





-1 


1 




-2 


2-1 


1 


-1 


-2 2 




-2 


1 





-2 


2 




-2 


2-1 


2 


-2 


-230-10 




-3 


1 1 


-1 


-2 


3 


, 


-3 


3-1 


-10 3, 


-2 


-340-10 , 




-2 


1 


-1 


-1 


2 




-2 


2-1 


-1 1 2 


1 -1 


-330-10 




-1 


1 


-1 


-1 


1 




-1 


2-1 


-1 1 1 





-220-10 




\ 








-1 


1 / 


V 


1 -1 


1/ 


V 


-110-11/ 




/ 


-10 




-1 


\ 




^0 


-10 


1 \ / 


0-10 


1-10 \ 




1 


-2 -1 1 




-1 










-1 -1 1 


1 


1 -1 


1-10-1 




1 


-2 -1 1 




-2 


1 







-2 1 


1 


0-10 


2-2 0-1 




2 


-3 -1 1 




-3 


1 


, 





-2 -1 2 


10, 


-2 1 


2-20-2, 




2 


-2 -1 1 




-2 







1 


-1 -1 1 


1 


-1 1 


1 -1 -1 -1 




1 


-1 -1 1 




-2 













1 


0-10 


10-1-1 




\ 1 


0-10 




-1 


/ 




^0 





1 / V 


0-10 


10-10/ 




/ 


-1 1 -1 







\ 




^0 


-1 1 


-1 1 \ 


/ 


-11-1 1 


\ 


1 


-2 












1 


-1 1 


-1 1 -1 





1-201 




1 


-2 1 -1 







1 







-12 


-2 2 -1 





-1 2-2-12 




2 


-3 1 -1 




-1 


1 


, 





-2 3 


-2 2 -2 


, -1 


2-3-13 


, 


2 


-2 1 -1 















-1 3 -1 


-1 1 -1 


-1 1 


1-2-12 




1 


-1 1 -1 















-1 2 -1 


1 -1 


-1 


1-1-11 




V 1 


0-1 







/ 




^0 


-1 1 


0/ 


V 


0-11 


/ 


/ 





-1 


1 


1 \ 




(^ 





1 -1 -1 \ 


/ 


1 -1 1 -1 \ 





1 


-2 


1 


1 







0-10 


2 -1 -1 





0-120-1 







1 


-2 


1 


2 







0-10 


2 -1 -2 





1-221-2 




-1 


2 


-3 


1 


3 


, 


1 


0-2 


3 -1 -3 


, 1 


0-231-3 


7 


-1 


1 2 -1 


-2 


1 


2 




1 


-1 -2 1 


2 -1 -2 


1 -1 


0-121-2 




-1 


2-1 


-1 


1 


1 




1 


-2 1 


1 -1 -1 


1 


0-111-1 




V 


1 -1 








1 / 




^0 


-1 1 


0-1/ 


V 


1 -1 y 




/ 


1 -1 


1 


-1 


\ 




( 


1 -1 1 


-1 \ 


/ 1 


-1 1 ^ 




-1 


1 -1 


1 


-1 


1 




-1 


2 


-10 


-1 1 


-110 1 







1 -2 


2 


-2 


1 




-1 


2 -1 1 


-1 -1 


1 


-2201 







2-3 


2 


-2 


2 


, 


-2 


3 -1 1 


-2 1 -1 


2 


-1-2202 


1 





1 -3 1 


1 


-1 


1 




-2 


2 -1 1 


-10 


1 


-1-1111 







1 -2 1 





-1 


1 




-1 


1 -1 1 


-10 


1 


-10 11 




V 


1 -1 








/ 




K-i 


1 


-10 0/ 


V 1 


-1 1 y 




/ 


1 


-1 





^ 




/ 


1 


0-110 


\ 


/ 


11-1-11 \ 





1 1 -1 





-] 


L 






-12 1- 


-1-11 







12-2000 





2 0-1 





-] 


L 






-12 1- 


-1 -1 2 -1 







2 2-3010 





2 1 -2 





-] 


L 


, 




-2 3 1- 


-1 -2 3 -1 







2 3-4010 


-1 


1 1 -1 





-] 


L 






-2 2 1- 


-1-12 




-1 


13-3010 











-] 


L 






-111- 


-1-12 







2-2010 


\ 











- 


1 J 




I 


-1 1 


0-110 


/ 


\ 


1-1 1 


-l) 
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/ 1 -1 


-1 


1 








-1 \ 


/ 1 


-1 





1 


-1 


\ 


/ 1 





-2 1 








o\ 


2 


-2 


1 








-1 


2 


-1 





1 


-1 




1 


1 


-2 1 


-1 


1 


2 


_2 


1 








-2 


2 





-1 


2 


-2 




2 


1 


-3 1 





-1 1 


3 


-3 


1 


1 





-3 


3 


-1 


-1 1 


2 


-3 


•> 


2 


2 


-4 1 





-1 2 


2 


_2 


1 


1 


-1 


-2 


2 





-1 1 


1 


-2 




1 


2 


-3 1 





-1 1 


1 


_2 


1 


1 


-1 


-1 


1 





-1 1 


1 


-1 







1 


-2 1 





-1 1 


V 


-1 


1 








-1 / 


V 








1 


-1 


) 


V 


1 


-1 





/ 


/ 1 


-1 










\ 


/ 1 


-1 1 


-1 


\ 


/ 


1 











-1 


\ 




1 1 


-1 





-1 




1 


1 


-1 1 


-1 







1 








1 


-2 







2 1 


-1 


-1 







1 





-1 2 


-2 







1 








1 


-3 


1 




2 2 


-2 


-1 







2 





-2 3 


-2 





7 


2 


-1 





2 


-4 


1 


1 


1 2 


-1 


-1 







1 





-2 2 


1 -2 







1 


-1 





2 


-3 







1 





-1 







1 





-2 2 


-1 







1 


-1 


-1 


1 1 


-2 







V 1 





-1 







/ 


V 


-1 1 


-1 


1 / 


\ 


1 





-1 


1 


-1 


/ 




/ -1 


-1 


1 







\ 


/ 1 


1 


-1 





\ 














-1 


-1 


1 


-1 







1 


1 


-1 1 


-1 

















-1 


-2 


2 


-1 




-1 


1 


2 


-2 1 


-1 


1 














-2 1 


-2 


2 


-2 


2 


-1 


2 


-1 2 


-2 2 


-2 


1 














-1 1 


-2 


2 


-2 


1 





1 


-1 2 


-2 2 


-1 

















-1 1 


-1 


1 


-1 








1 


-1 1 


-1 1 




















V -1 





1 


-1 





/ 


V 1 





-1 1 





/ 
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The character table of G*^^ : 























10 




















20 












X25 


















































1 


v(2) 

A25 








-1 




-1 


-1 








-1 


-1 








-1 


-1 1 






-1 


-1 


-1 








X25 








-1 


-1 






-1 






-1 






-1 


-1 






-1 


-1 






-1 


-1 




-1 


x^! 




-1 






-1 




-1 




-1 






-1 






-1 








-1 


-1 




-1 






-1 


x!§ 




-1 








-1 




-1 


-1 










-1 




-1 




-1 




-1 


-1 


-1 








X25 




-1 




-1 






-1 


-1 


-1 




-1 


-1 




-1 








-1 




-1 






-1 






X25 




-1 




-1 


-1 


-1 






-1 




-1 








-1 


-1 






-1 


-1 


-1 




-1 




-1 


Y<'' 
X25 










-1 


-1 


-1 


-1 








-1 




-1 


-1 


-1 




-1 


-1 




-1 








-1 


X25 






A 


-1 


B 


-B 


/B 


-/B 


-1 


A 




B 


-A 


-B 


/B 


-/B 


-/B 


/B 


-B 


-A 


B 




A 


-1 


-/B 


X25 






A 


-1 


-B 


B 


-/B 


/B 


-1 


A 




-B 


-A 


B 


-/B 


/B 


/B 


-/B 


B 


-A 


-B 




A 


-1 


/B 


Y<"' 
X25 






-A 


-1 


-/B 


/B 


-B 


B 


-1 


-A 




-/B 


A 


/B 


-B 


B 


B 


-B 


/B 


A 


-/B 




-A 


-1 


B 


X25 






-A 


-1 


/B 


-/B 


B 


-B 


-1 


-A 




/B 


A 


-/B 


B 


-B 


-B 


B 


-/B 


A 


/B 




-A 


-1 


-B 


(13) 
X25 






-1 


-1 


-A 


A 


-A 


A 




1 


-1 


A 


-1 


-A 


A 


-A 


-A 


A 


-A 


-1 


A 


-1 


1 




A 


,,(14) 
X25 






-1 


-1 


A 


-A 


A 


-A 




1 


-1 


-A 


-1 


A 


-A 


A 


A 


-A 


A 


-1 


-A 


-1 


1 




-A 


^(15) 
X25 




-1 


-1 




A 


-A 


-A 


A 


-1 


1 




A 


-1 


-A 


-A 


A 


-A 


A 


A 


1 


-A 


-1 


-1 




-A 


^(16) 
X25 




-1 


-1 




-A 


A 


A 


-A 


-1 


1 




-A 


-1 


A 


A 


-A 


A 


-A 


-A 


1 


A 


-1 


-1 




A 


^(17) 
X25 




-1 


-A 




/B 


-/B 


-B 


B 




-A 


-1 


-/B 


A 


/B 


B 


-B 


B 


-B 


-/B 


-A 


/B 




A 


-1 


-B 


^(18) 
X25 




-1 


-A 




-/B 


/B 


B 


-B 




-A 


-1 


/B 


A 


-/B 


-B 


B 


-B 


B 


/B 


-A 


-/B 




A 


-1 


B 


^(19) 
X25 




-1 


A 




-B 


B 


/B 


-/B 




A 


-1 


B 


-A 


-B 


-/B 


/B 


-/B 


/B 


B 


A 


-B 




-A 


-1 


/B 


X25 




-1 


A 




B 


-B 


-/B 


/B 




A 


-1 


-B 


-A 


B 


/B 


-/B 


/B 


-/B 


-B 


A 


B 




-A 


-1 


-/B 


^(21) 
X25 




-1 


-1 


-1 


-A 


-A 


-A 


-A 


-1 


-1 


-1 


A 


-1 


A 


A 


A 


-A 


-A 


-A 


1 


-A 




1 




A 


^(22) 
X25 




-1 


-1 


-1 


A 


A 


A 


A 


-1 


-1 


-1 


-A 


-1 


-A 


-A 


-A 


A 


A 


A 


1 


A 




1 




-A 


(23) 
X25 




-1 


A 


-1 


B 


B 


/B 


/B 




-A 




B 


-A 


B 


/B 


/B 


-/B 


-/B 


-B 


A 


-B 


-1 


A 


-1 


-/B 


,,(24) 
X25 




-1 


A 


-1 


-B 


-B 


-/B 


-/B 




-A 




-B 


-A 


-B 


-/B 


-/B 


/B 


/B 


B 


A 


B 


-1 


A 


-1 


/B 


^(25) 
X25 




-1 


-A 


-1 


-/B 


-/B 


-B 


-B 




A 




-/B 


A 


-/B 


-B 


-B 


B 


B 


/B 


-A 


/B 


-1 


-A 


-1 


B 


,^(26) 
X25 




-1 


-A 


-1 


/B 


/B 


B 


B 




A 




/B 


A 


/B 


B 


B 


-B 


-B 


-/B 


-A 


-/B 


-1 


-A 


-1 


-B 


^(27) 
X25 






-A 




/B 


/B 


-B 


-B 


-1 


A 


-1 


-/B 


A 


-/B 


B 


B 


B 


B 


-/B 


A 


-/B 


-1 


A 


-1 


-B 


^(28) 
X25 






-A 




-/B 


-/B 


B 


B 


-1 


A 


-1 


/B 


A 


/B 


-B 


-B 


-B 


-B 


/B 


A 


/B 


-1 


A 


-1 


B 


^(29) 
X25 






A 




-B 


-B 


/B 


/B 


-1 


-A 


-1 


B 


-A 


B 


-/B 


-/B 


-/B 


-/B 


B 


-A 


B 


-1 


-A 


-1 


/B 


^(30) 
X25 






A 




B 


B 


-/B 


-/B 


-1 


-A 


-1 


-B 


-A 


-B 


/B 


/B 


/B 


/B 


-B 


-A 


-B 


-1 


-A 


-1 


-/B 


,^(31) 
X25 






-1 




A 


A 


-A 


-A 




-1 




A 


-1 


A 


-A 


-A 


-A 


-A 


A 


-1 


A 




-1 




-A 


^(32) 
X25 






-1 




-A 


-A 


A 


A 




-1 




-A 


-1 


-A 


A 


A 


A 


A 


-A 


-1 


-A 




-1 




A 
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30 






^ 
















xg' 


-1 


-1 




-1 




-1 


-1 


X25 






-1 


-1 




-1 


-1 


X25 




-1 




-1 


-1 


-1 




X25 


-1 




-1 


-1 


-1 


-1 




x^i 




-1 


-1 




-1 




-1 


xg' 


-1 








-1 




-1 


AS) 
X25 


-1 


-1 


-1 










^(9) 
X25 


/B 


-B 


B 


-1 


A 


-A 


-A 


X25 


-/B 


B 


-B 


-1 


A 


-A 


-A 


X25 


-B 


/B 


-/B 


-1 


-A 


A 


A 


,X12) 
X25 


B 


-/B 


/B 


-1 


-A 


A 


A 


^(13) 
X25 


-A 


A 


-A 


-1 


-1 


1 


1 


X25 


A 


-A 


A 


-1 


-1 


1 


1 


,,(15) 
X25 


A 


A 


-A 


-1 


1 


1 


-1 


X25 


-A 


-A 


A 


-1 


1 


1 


-1 


^(17) 
X25 


B 


/B 


-/B 


-1 


A 


A 


-A 


X25 


-B 


-/B 


/B 


-1 


A 


A 


-A 


X25 


-/B 


-B 


B 


-1 


-A 


-A 


A 


X25 


/B 


B 


-B 


-1 


-A 


-A 


A 


,,(21) 
X25 


A 


A 


A 




1 


-1 


1 


y(22) 
X25 


-A 


-A 


-A 




1 


-1 


1 


^(23) 
X25 


-/B 


-B 


-B 




-A 


A 


-A 


^(24) 
X25 


/B 


B 


B 




-A 


A 


-A 


^(25) 
X25 


B 


/B 


/B 




A 


-A 


A 


,^(26) 
X25 


-B 


-/B 


-/B 




A 


-A 


A 


^(27) 
X25 


-B 


/B 


/B 




-A 


-A 


-A 


,,(28) 
X25 


B 


-/B 


-/B 




-A 


-A 


-A 


^(29) 
X25 


/B 


-B 


-B 




A 


A 


A 


X25 


-/B 


B 


B 




A 


A 


A 


,,(31) 
X25 


-A 


A 


A 




-1 


-1 


-1 


^(32) 
X25 


A 


-A 


-A 




-1 


-1 


-1 



where A = E(4) = ER(-l) = i, B = E(8) 
The generators of C^'^ arc: 
-1 



/-I -1 









V 



-1 

-2 
-2 
-1 







1 
-1 1 
-1 2 
-1 2 
-1 2 
-1 1 
-1 1 



-1 
-2 
-3 
-2 
-2 
-1 



1\ 

2 

2 

4 

3 

2 

1/ 



/-I 










V 



10 
10 
10 
10 
1 



\ 











10 

000001/ 



/I 









1 



1 







V 



\ 









-1 1 
1 

01/ 
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/I c 


\ 


Moi-ioo o\/ 


1 - 


-110- 


1 \ 




10 0-1 


12-200 


1 - 


-110- 


1 




10 


3-200 


- 


-12 0- 


2 




0-11100-1 , 


4-3000 


- 


-2 3 0- 
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where A = E{3f = (-l-ER(-3))/2 : 
= 3+3b3. 

The generators of G*^^ are: 



-l-b3, B = 2*E(3)2 = -l-ER(-3) = -1-13, C = -3*E(3)2 = (3+3*ER(-3))/2 
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where A = -E(4) = -ER(-l) = -i, B = 2*E(4) = 2*ER(-1) == 2i, C = 3*E(4) == 3*ER(-1) 
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The generators of G"^" arc: 
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The representatives of conjugacy classes 
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of G'^^a are: 
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-C ( 


"~i 


2 


2 


2 


-C ( 


] 


-C 


-C 


^(58) 
X3I 










-/B 


/B 


-/B 


/B 


2 - 


2 


C - 


3 


2 - 


2 


2 


C -( 


^\ 


C 


C 


A59) 
X3I 










B 


-B 


B 


-B 


2 - 


2 


-C ( 


-^ 


2 


2 


2 


-C ( 


] 


-C 


-C 


X31 










/B 


-/B 


/B 


-/B 


2 - 


2 


C - 


^ 




2 


2 


2 


C -( 


^ 


C 


C 


^(61) 
X3I 










-/B 


-/B 


/B 


/B 


-2 - 


2 


-C - 


■J 


2 ^ 




-2 


C ( 


~\ 


-C 


C 


A62) 
X3I 










-B 


-B 


B 


B 


-2 - 


2 


C ( 


-^ 


2 ^ 




_2 


-C -( 




C 


-C 


X3I 










/B 


/B 


-/B 


-/B 


-2 - 


2 


-C - 


■J 


2 ^ 




-2 


C ( 


"^ 


-C 


C 


^(64) 
X31 










B 


B 


-B 


-B 


-2 - 


2 


C ( 


"~i 


2 ^ 




-2 


-C -( 


^\ 


c 


-C 


A65) 
X3I 










-B 


-B 


-B 


-B 


2 ^ 




-C - 




2 '. 




2 


-C -( 




-C 


-C 


X3I 










-/B 


-/B 


-/B 


-/B 


2 ^ 




C ( 


"~i 


2 ^ 




2 


C ( 


"^ 


c 


C 


^(67) 
X3I 










B 


B 


B 


B 


2 i 




-C - 


3 


2 ^ 




2 


-C -( 


^\ 


-C 


-C 


A68) 
X31 










/B 


/B 


/B 


/B 


2 ^ 




C ( 


^ 


2 ^ 




2 


C ( 


~\ 


c 


C 


^(69) 
X3I 










-/B 


/B 


/B 


-/B 


-2 ^ 




-C ( 


"~i 


2 - 


2 


-2 


C -( 


^\ 


-C 


c 


^(70) 
X3I 










-B 


B 


B 


-B 


-2 ^ 




C - 





2 


2 


_2 


-C ( 


] 


c 


-C 


^(71) 
X3I 










/B 


-/B 


-/B 


/B 


-2 ^ 




-C ( 


"~i 


2 


2 


_2 


C -( 




-C 


c 


^(72) 
X31 










B 


-B 


-B 


B 


-2 : 




C - 


3 


2 - 


2 


-2 


-C ( 


"^ 


c 


-C 


,,(73) 
X3I 


















-4 




-D 




-4 




4 


-D 




D 


D 


,,(74) 


























,1 




T^ 




/I 




/t 


T^ 




T^ 


T^ 
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where A = -E(4) = -ER(-l) == 
4*E(4) ^ 4*ER(-1) ^ 4i. 
The generators of G"^^ are: 



/O -1 

1 -1 

1 -1 

1 -2,0 

-1 



V 



0,0 
-1 



1 











1 



-2 
1 





1 

-1 
-1 

2 

-2 
-1 





-1 

1 

2 
-2 

2 

1 





B 



-1 
-2 



-1+E(4) = -1+ER(-1) = -1+i, C = 2*E(4) = 2*ER(-1) == 2i, D 



-2 
-1 
-I J 



The representatives of conjugacy classes 

/lOOO 00\/-l-l 

1 0,0 

10 

1 

1 

10 

Voooo Ol/ 



/ 1 

1 1 

1 1 

2 
2 0-1 
10 0-1 

V 

of G"3^ are: 



\ 

-1 1 

-1 1 

-2 2 

-1 2 

1 

1/ 



/ 1 1 
1 1 







1 







1 
1 
2 1-20 
2 2-31 
11-21-1 
10-11-1 




1 



V 







1 \ 

2 

2 
3 
3 
2 
1/ 



-1 
-1 
-1 
-2 
-1 
-1 
V 
/-I 



1 1 

1 

2 1 
2 1 
1 1 

1 






1 










1 
1 
2 

-1 2 

-1 1 











-1 
-1 







-2 
-2 
-1 

V 



-1 
-1 -1 







1/ 



-1 -1 



V 
/-I 















-1 











-1 
-1 









-1 -1 

-1 

-2 

-1 -1 



1 \ 

1 1 



0-1111 
-11-1112 



V 



1 2 
2 

1 y 



\ 
-1 
-1 
-2 
-1 
-1 
-I J 
( 



-1 
-1 
-1 
-2 
-2 
-1 
V 
/ 



10 
10 
11-1 
11-1 
10 1-1 
10 

-1 1 



-2 
-2 
-3 
-2 
-2 



-1 



-1 1 

-2 1 1 

-2 1 2 

-1 1 1 





-1 

-1 

-2 
-1 



-1/ 

1 \ 

1 1 
1 1 
1 2 
1 1 









V 

/ 



1 -1 







-1 



-1 1 

-1 -1 1 

-2 -1 2 

-2 -2 3-11 

-1 -12-11 

1 


1 1 



-1\ 

-2 



-2 
-3 
-3 



-1 




-1 1 




-1 
-1 -1 



-1 
-1 
-1 

-2 
-2 
-1 

V 



-1 

-2 

-2 

-1 










1 

-1 1 
1 
1 
1 




1 1 
1/ 

-1 1 -1 
-1 1 -1 
-2 2 
-1 1 
-1 









V 
\ 



1 

1 



10-111 
11-111 
11-11 







1 












o\ 





1 
1 

1/ 



/ 



2 
2 
1 

1/ 
1 



-1 

-2 1 

-2 1 

-1 1 




/-I 








V 











1 -1 




-1 










-2 

-1/ 











V 



-1 -1 1 

0-10 






-1 

















-1 











-1 



1 \ 

2 
2 

4 
3 

2 

1/ 



-1 -1 1 -1 



-1 1 -1 
-1 1 








1 0\ 
1 






-1 1 1 
01/ 



\ 








-1/ 
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/ -1 








1 -1 1 \ 


/ -1 








1 -1 


1\ 


/ -1 


1 


-1 


1\ 


-1 


-1 





10 1 


-1 


1 


-1 


1 -1 2 





-1 2 


-1 1 


-1 


-1 


- 


L 1 1 -1 2 


-1 








1 -2 3 


0-1 


2 


-2 2 


-2 


-1 


- 


L 1 1 2 


-2 1 


1 


-1 


1-24, 


1 -1 


-1 3 


-2 2 , 


-1 


-1 


- 


L 1 1 1 


-2 


1 





0-13 


1 


-1 2 


-2 2 


-1 


-1 





10 1 


-1 


1 





0-12 





1 


-1 1 


\ 








1/ 


V 








1/ 


V 





1 / 


/ -1 





1 


-1 1 -1 \ 


/ -1 


1 


-1 


1 -1 \ 


/ -1 1 


-1 1 


-1 \ 


-1 


-1 





10-1 


-1 


1 


-1 


1 -1 





-1 2 


-1 -1 


-1 


-1 


1 


-111-2 


-1 


2 


-2 


1 -1 


1 


-2 2 


-2 


-2 


-2 


1 


11-3 


, -2 


3 


-2 


1 -1 -1 


1 


-2 3 


-1 -3 


-1 


-1 





11-3 


-2 


2 


-1 


0-1 


1 1 


-2 2 


-1 -2 


-1 








1-2 


-1 1 


1 


-1 


0-1 


1 


-1 1 


-2 


V 








0-1/ 


V 








0-1/ 


V 





-1 / 


/ -1 





1 


0-1 \ 


/ -1 







0-10 


\ / -1 


1 


\ 


-2 





1 


0-1 


-1 




-] 


1 -1 


-2 


1 


1 


-2 


-1 


1 


10-1-1 


-1 -1 







1 -2 


-2 -1 


2 


1 


-3 





1 


10-1-2 


, -1 




-] 


2-3 


-3 -1 


2 1 - 


-10 2 


-2 





1 


1-1-2 







-] 


1 -2 


-2 -1 


1 1 - 


-1 1 1 


-1 





1 


0-2 







-] 


1 -1 -1 


-1 


1 - 


-1 1 1 


V 








-1 / 


V 








0-1 


/ V 





1/ 


/ -1 





1 


\ 


^-110 








-1 \ 


/ 


-110 





-1 \ 




-1 








10 


-2 1 








-1 




-10 


1 


-2 




-1 


-1 


1 


10 


-2 1 








-1 




-11-10 


1 


-2 




-1 


-1 





110 0, 


-3 1 1 





-1 


1 -2 


, 


-11-10 


1 1 


-4 


7 











10 


-2 


1 


-1 


1 -2 




1-10 


1 


-3 













10 


-10 


1 


-1 


-1 




0-11 





-2 




V 








1/ 


^000 








-1 J 


V 








-1 / 




/ -1 


1 


1 - 


-1 1 \ 


^-111 


-1 





1 \ 


/ 


-1 -1 


1 


1 \ 




-2 





1 


1 


-1 1 


-1 


1 


-1 2 




-1 -1 


1 1 







-2 




1 - 


-10 11 


-1 1 1 


-2 


1 


2 




-1 -2 


2 


1 




-3 




2 - 


-10 11 , 


-1 1 2 


-3 


2 


-1 3 


7 


-1 -1 -2 


2 1 


1 


, 


-2 




1 - 


-110 1 


1 1 


-2 


1 


-1 3 




-1 -1 -1 


1 1 


1 




-1 







1 


1 


-1 


1 


-1 2 




-1 -1 


1 


1 




V 








1/ 


^000 








1 ) 


\ 








1 / 




/ - 


-1 


-1 


1 1 \ 


/ -1 








1 -1 \ 


/ -1 





1 -1 \ 


1 - 


-1 


-1 


1-111 


-1 


-1 


1 


1 -2 


1 -1 -1 


1 -1 


1 -1 


1 - 


-1 


-2 


2-102 


-1 








2-3 


1 -1 


-1 


2 -2 


1 - 


-1 


-2 


2-213 , 


-1 -2 





1 


2-4, 


1 -2 


1 -2 


2 -2 , 


- 


-1 


-1 


2-212 


-1 -1 








1 1 -3 


0-10 


1 -2 


2 -2 


- 


-1 





1-10 2 


-1 








1 -2 





-1 


1 -1 


\ 








1/ 


V 








0- 


1/ 


V 








-I J 
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/ -1 





1 \ 


/ -1 1 -1 \ 


/ 


0-1 


1 


\ 




1 


-1 


1 


10-1010-2 


- 


-10 


1 







1 -1 





1 


11-2010-2 


- 


-1 -1 


1 1 -1 






1 -1 


-1 1 


10 0, 


11-2011-4 


, 


-2 -1 


1 1 




, 








1 


1-10 10-3 


- 


-1 -1 -1 


1 1 












1 


0-1100-2 


- 


-1 -1 


1 






V 





1/ 


VOO 000-1/ 


\ 








1 / 




/ 





1-2^ 


/ 1-1-1 


\ / 1 


-1 1 


\ 


-1 





1 -2 


-111-11-1 -1 


-1 1 


1 -1 1 


-1 1 


-1 


1 -] 


L 1 1 -3 


-10 1 1-2-1 


-1 2 


1 -2 1 


1 


-2 -] 


1 


1 1 -4 


-2 11 1-2-2 


-2 2 


2 -2 1 


1 


-1 -] 





1 1 -3 


-2 1 1-1-2 


-2 1 


1 -1 1 


1 


-1 





1 -2 


-10 10 0-2 


-1 1 





1 


V 





0-1, 


/Voooooo-1 


/ V 





1 / 


/ 1 





-1 1 \ 


/ 11-10 -1 \ 


/ 1 -1 


-1 1 


-1 \ 


-1 1 


1 -1 


1 -1 1 


-111-11-1 -1 


1 


-1 1 -1 


1 -2 


-1 1 





1 -2 2 


-112-21 -2 


1 -1 


-1 2 -1 


-2 


-1 2 


-1 


2-2 2 


-112-22-1 -3 


1 -1 


-2 3 -2 


1 -3 


1 


-1 


2-2 2 


11-22-1-2 


-1 


-1 2 -1 


1 -3 








1 -1 1 


10-11 -2 


-1 


1 -1 


1 -2 


V 





1/ 


Voooooo-1/ 


V 





-1 / 


/ 1 - 


-1 


1 \ 


/ -1 -1 1 -1 \ 


/ 1 1 -1 


0- 


-1 \ 




1 - 


-1 1 - 


-1 1 


-1-10 1 -1 


1 


0- 


-2 




1 1 - 


-1 - 


-12 


-1-2011-1 -1 


2-1 


0- 


-2 




1 - 


-1 1 - 


-230, 


-2-2011-1-1 , 


2-1 


1- 


-4 




- 


-1 1 - 


-12 


-1-2010 -1 


1 -1 


10- 


-3 




- 


-1 1 - 


-1 1 1 


-1-110 -1 


0-1 


10 0- 


-2 




V 





1/ 


Vo 00000- 


1/ 


V 


0- 


-1 / 
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The character table of C^^ : 

























10 
























20 






X^^' 




1 


1 


1 


1 




1 


1 




1 


1 


1 


L 


1 


1 


1 


1 


1 


1 


1 


L 1 ] 


L 1 


xg' 




-1 


-1 


1 


1 




-1 


-1 


-1 


1 


1 


1 


L 


1 


1 


-1 


-1 


-1 


-1 


-1 


L 1 


1 -1 


X32 




A 


-1 


-/A 


-A 




/A 


A 


-1 


-/A 


-A 


1 -/A 


-A 


1 


/A 


A 


-1 


-1 


A 


L -A - 


1 A 


X32 




/A 


-1 


-A 


-/A 




A 


/A 


-1 


-A 


-/A 


1 


\ 


-/A 


1 


A 


/A 


-1 


-1 


/A 


L -/A - 


1 /A 


X32 




/A 


/A 


1 


1 




-1 


-1 


-1 


-/A 


-/A 


-/A -. 


A 


-A 


-A 


A 


A 


A 


/A 


/A 


L 1 


1 -1 


xf^ 




A 


A 


1 


1 




-1 


-1 


-1 


-A 


-A 


-A -/A 


-/A 


-/A 


/A 


/A 


/A 


A 


A 


L 1 


1 -1 


xi? 




-1 


/A 


-/A 


-A 




/A 


A 


-1 


-A 


1 


-/A 


L 


-/A 


-A 


-1 


/A 


A 


/A 


-1 


L -A - 


1 A 


X32 




-1 


A 


-A 


-/A 




A 


/A 


-1 


-/A 


1 


-A 


L 


-A 


-/A 


-1 


A 


/A 


A 


-1 


L -/A - 


1 /A 


X32 




A 


/A 


-A 


-/A 




A 


/A 


-1 


1 


-A 


-/A -/A 


1 


-A 


/A 


-1 


A 


/A 


A 


L -/A - 


1 /A 


X32 




/A 


A 


-/A 


-A 




/A 


A 


-1 


1 


-/A 


-A -. 


A 


1 


-/A 


A 


-1 


/A 


A 


/A 


L -A - 


1 A 


A32 




-A 


1 


-/A 


-A 




-/A 


-A 




-/A 


-A 


1 -/A 


-A 


1 


-/A 


-A 


1 


1 


-A 


L -A ] 


L -A 


X32 




-/A 


1 


-A 


-/A 




-A 


-/A 




-A 


-/A 


1 


4 


-/A 


1 


-A 


-/A 


1 


1 


-/A 


L -/A ] 


L -/A 


(13) 
A32 




-/A 


-/A 


1 


1 




1 


1 




-/A 


-/A 


-/A -. 


A 


-A 


-A 


-A 


-A 


-A 


-/A 


-/A 


L 1 ] 


L 1 


^(14) 
X32 




-A 


-A 


1 


1 




1 


1 




-A 


-A 


-A -/A 


-/A 


-/A 


-/A 


-/A 


-/A 


-A 


-A 


L 1 ] 


L 1 


^(15) 
X32 




1 


-/A 


-/A 


-A 




-/A 


-A 




-A 


1 


-/A 


L 


-/A 


-A 


1 


-/A 


-A 


-/A 


1 


L -A ] 


L -A 


^(16) 
X32 




1 


-A 


-A 


-/A 




-A 


-/A 




-/A 


1 


-A 


L 


-A 


-/A 


1 


-A 


-/A 


-A 


1 


L -/A ] 


L -/A 


^(17) 
X32 




-A 


-/A 


-A 


-/A 




-A 


-/A 




1 


-A 


-/A -/A 


1 


-A 


-/A 


1 


-A 


-/A 


-A 


L -/A ] 


L -/A 


^(18) 
X32 




-/A 


-A 


-/A 


-A 




-/A 


-A 




1 


-/A 


-A -. 


4 


1 


-/A 


-A 


1 


-/A 


-A 


-/A 


L -A ] 


L -A 


^(19) 
X32 


2 




1 


1 


1 


-2 


1 


1 


-2 


-1 




1 




-1 


1 




-1 


1 


-1 


2 


-1 


-1 


^(20) 
X32 


2 






-1 


1 


1 


-2 


-1 


-1 


2 


-1 






1 




-1 


1 






1 


-1 


1 


-2 


-1 


1 


(21) 
X32 


2 






-/A 


-/A 


-A 


-2 


-/A 


-A 


-2 


A 






-/A 




/A 


-A 






/A 


-A 


/A 


2 


A 


A 


^(22) 
X32 


2 






-A 


-A 


-/A 


-2 


-A 


-/A 


-2 


/A 






-A 




A 


-/A 






A 


-/A 


A 


2 


/A 


/A 


(23) 
X32 


2 






-A 


1 


1 


-2 


1 


1 


-2 


A 






-A 




/A 


-/A 






/A 


-/A 


A 


B 


-1 


-1 


(24) 
X32 


2 






-/A 


1 


1 


-2 


1 


1 


-2 


/A 






-/A 




A 


-A 






A 


-A 


/A 


/B 


-1 


-1 


^(25) 
X32 


2 






-/A 


-A 


-/A 


-2 


-A 


-/A 


-2 


-1 






-/A 




-1 


-A 






-1 


-A 


/A 


B 


/A 


/A 


(26) 
X32 


2 






-A 


-/A 


-A 


-2 


-/A 


-A 


-2 


-1 






-A 




-1 


-/A 






-1 


-/A 


A 


/B 


A 


A 


^(27) 
X32 


2 






1 


-/A 


-A 


-2 


-/A 


-A 


-2 


/A 






1 




A 


1 






A 


1 


-1 


B 


A 


A 


^(28) 
X32 


2 






1 


-A 


-/A 


-2 


-A 


-/A 


-2 


A 






1 




/A 


1 






/A 


1 


-1 


/B 


/A 


/A 


^(29) 
X32 


2 






/A 


-/A 


-A 


-2 


/A 


A 


2 


A 






-/A 




/A 


-A 






-/A 


A 


-/A 


_2 


A 


-A 


^(30) 
X32 


2 






A 


-A 


-/A 


-2 


A 


/A 


2 


/A 






-A 




A 


-/A 






-A 


/A 


-A 


-2 


/A 


-/A 


(31) 
X32 


2 






A 


1 


1 


-2 


-1 


-1 


2 


A 






-A 




/A 


-/A 






-/A 


/A 


-A 


-B 


-1 


1 


^(32) 
X32 


2 






/A 


1 


1 


-2 


-1 


-1 


2 


/A 






-/A 




A 


-A 






-A 


A 


-/A 


-/B 


-1 


1 


^(33) 
X32 


2 






/A 


-A 


-/A 


-2 


A 


/A 


2 


-1 
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2 


-2 1-2 2 


-11-320 1 , 


-1 


-22-12-11 


1 


-11-2 1 


-11-211-11 


-1 


-12-11 


1 


-1 1-1-11 


0-211-11 


V -1 


1-11 / 


V 1 


-11-1 / 


V 0-110-11/ 
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/ 





-110 \ 


/O 0-11000\/ 


- 


-110 \ 





1 


-2 10 


1-10 10 


1 - 


-2101-1 


-1 





-2 2 


-10-11010 


-1 - 


-2201-1 








-4 3 , 


0-21020 , 


1 -1 - 


-3202-1 , 








-321-10 


0-10110 


1 -1 - 


-2111-1 








-211-11 


0-10101 


1 -1 - 


-2110 


\ 





-110-11/ 


\ 0001/\ 


1 -1 - 


-110 / 


/ 





-1 1 1 -1 \ 


/ 00-12-10\ 


/ 


-1 2 -1 \ 





1 


0-220 


10-12-20 


1 


-12-2 








0-221 


0-13-31 





-13-3 1 








0-3400 


-111-24-41 , 





-14-4 , 








0-230 


-110-13-31 





-1 3-3 








1-220 


-10 2-2 


-1 


2-20 


V -1 





1-110 / 


V -1 1-10/ 


V -1 


1-10/ 


/ 





-1 2 -1 \ 


/O 0-12-1 0\ 


/ 


-1 2 \ 





1 


1-22-10 


1 0-12-1-1 





-1 10-22 








1-23-21 


1-10-13-2 





1-33 








2-34-20 , 


1-11-24-2 -1 





-1 11-44 , 








1-23-10 


1-10-13-1 -1 


-1 


-1 11-33 


-1 





1-12-10 


0-10 2-1-1 


-1 


10-22 


V -1 





1-11 / 


V -1 1 -1 / 


V 


-110-11/ 


/ 





-1 2 \ 


/ 0000-12 


\ / 


-1 2 \ 





-] 


10-22 


-11 0-12 





-11 0-12 








1-33 


1-11-23 





1-11-23 








10-44 


-11 1-3 4 





2-10-24 


-1 





10-33 


-1-11 1-2 3 


-1 


2-10-13 


-1 





10-22 


-10 10 0-12 


-1 


10 0-12 


V 





-110-11/ 


V 1 


/ V 


1/ 


/ 





1 -1 -1 1 \ 


/ 1 -1 1 -1 \ 


/ 1 


-10 1 \ 





-1 


2-200 


-111-110-1 


1 1 


-201-11 








2-2-10 


-10 2-110-1 


1 


-201-12 








3-400 


-202-120-2 


1 1 


-302-23 , 








2-300 


-10 1-12 0-1 


1 


-202-22 








-12-2 


-10 1-111-1 


1 


-10 1-22 


V 1 





-11-1 / 


V -1 1 -1 1 / 


V 


-110-11/ 


/ 


1 - 


-10 1 \ 


^01-1 1 \ / 


1 -] 


L 1 \ 


1 


1 - 


-201-11 


11-1-11 1 


1 1 -] 


L -1 1 1 





1 - 


-201-12 


1-1-11 2 


1 -] 


L -1 1 2 


1 


2 - 


-301-23 , 


11-2-12-13 , 


1 2 -] 


L -2 1 3 , 





2 - 


-201-22 


1-1-12-12 


2 


-2102 





1 - 


-10 1-22 


1 -11-12 


1 


-11-12 


\ 


- 


-110-11/ 


^000 000 l/\ 





1/ 
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/ 1 - 


-11-10 \ 


/ 1 


-1 1 


-1 \ 


/ 





1 


-1 1 \ 


1 1 - 


-2 1-11 -1 


1 1 


-1 1 


-1 -1 







1 -1 1 


0-10 


1 - 


-2 2-2 1 -1 


1 1 


-1 1 


-2 




-1 


1 1 


-2 1 


1 2 - 


-3 2-3 2-1 , 


1 2 


1 -2 1 


-2 -1 


, 


-1 


1 -1 2 


0-21, 


1 2 - 


-2 1-2 1 -1 


1 2 


0-10 


-1 -1 




-1 


1 -1 1 


1 -2 1 


1 1 - 


-2 1-10 


1 





-1 -1 




-1 


1 -1 1 


-1 1 


\ 1 - 


-11-10 / 


V 





-1 / 


\ 





-1 1 


0-11/ 


/ 1 


-1 1 N 


/ 


10 


-1 1 \ 


/ 





1 


-1 1 \ 


1 


-11 -10 





10 










1 


000 


-1 1 


10-21 


-1 


110 


-1 1 




-1 


1 1 


-1 1 


-1 2 


-1 2-1-2 1 


-1 


10 10 


-1 1 


7 


-1 


2 1 


-1 1 


-1 2 


-11 -2 1 


-1 


10 1 


-1 1 




-1 


2 1 -1 


1 


-1 1 


-11 -11 


-1 


10 


1 




-1 


1 


1 


V 


-11 -1 1 y 


V 





1 / 


V 





000 


01/ 


/ 1 -1 


1 \ 


/ 1 


-10 


1 \ 


/ 1 





-1 1 


-1 1 \ 


-1 


1 0-12 


1 1 


-1 -1 1 


1 


1 


1 


-1 1 


-2 1 


1 -1 


1-11-12 


1 


-1 -1 1 


1 1 


1 





-102 


-3 2 


1 -2 


1 1-2 3 , 


2 


-2 -1 2 


2 , 


1 


1 


-102 


-4 3 , 


-2 


1 1-12 


1 


-1 -1 2 


1 





1 


-102 


-3 2 


-1 


10 1 


1 


-1 1 


1 








-1 1 1 


-2 1 


V 


1/ 


V 





1 / 


V 





-1 1 


-1 1 / 


/ 1 - 


-1 1 -1 1 \ 


( 1 


-1 1 


-1 1 \ 


/ 1 





-1 1 


-1 1 \ 


1 1 - 


-10 1-21 


1 1 


-1 1 


-1 1 


2 





-1 1 


-1 


1 - 


-10 2-32 


1 


0-12 


-2 2 


2 


-1 


-102 


-2 1 


2 - 


-212-42 , 


2 


0-12 


-2 2 , 


3 


-1 


-102 


-2 1 , 


1 - 


-212-31 


1 


0-12 


-1 1 


2 


-1 


-102 


-1 


- 


-111-21 





1 


-1 1 


1 


-1 


-1 1 1 


-1 


V - 


-110-11/ 


V 





1 ) 


V 1 


-1 


-1 1 


/ 


/ -2 


10 \ 


/ 1 1 


-10 


-1 1 \ 










-2 -] 


10 


2 1 


-10 


-1 










-3 


10 


2 1 


-10 


-2 1 










-4 -] 


110 0, 


3 2 


-1 -1 


-2 1 










-3 -] 


11-11 


2 2 


-1 -1 


-1 










-2 


1-11 


1 1 


-1 1 -1 


-1 










V -1 


1-10/ 


V 1 


-1 1 -1 


/ 
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The character table of G^^* : 























10 


















20 




















X34 


1 ] 


L ] 


L 








1 ] 


L 








1 ] 


r 












1 


L 


L 


















xfi 


1 ] 


L ] 


L 


-1 


1 - 




1 - 


1 


-1 


1 - 




1 - 


1 




1 




1 




1 


1 - 


1 




-1 






-1 




-1 




X34 


1 ] 


L ] 


L 


-1 


1 




1 


1 


-1 


1 




1 


1 




-1 ] 




-1 




-1 


L 


L 


-1 


-1 






-1 




1 




X34 


1 - 


1 - 


1 








-1 ] 


L 








-1 ] 


L 


-1 


1 




1 




-1 


L 


L 


-1 


1 


1 - 






-1 


-1 




X34 


1 - 


1 - 


1 








-1 ] 


L 








-1 ] 


L 


-1 


-1 ] 




-1 




1 


1 


1 




1 


1 






-1 


1 




xfi 


1 ] 


L ] 


L 


-1 






-1 ] 


L 


-1 






-1 ] 


L 


-1 


1 




1 




-1 


L 


L 


-1 


-1 






-1 


-1 


1 




xi? 


1 ] 


L ] 


L 


-1 






-1 ] 


L 


-1 






-1 ] 


L 


-1 


-1 ] 




-1 




1 


1 - 


1 




-1 






-1 


-1 


-1 




X34 


1 - 


1 - 


1 




1 




1 


1 




1 




1 


1 




1 




1 




1 


1 


1 




1 


1 








1 




X34 


1 - 


1 - 


1 




1 




1 


1 




1 




1 


1 




-1 ] 




-1 




-1 


L 


L 


-1 


1 


1 








-1 




X34 


1 - 


1 - 


1 


-1 






1 ] 


L 


-1 






1 ] 


L 




-1 




-1 




-1 


1 


1 


-1 


-1 


1 




-1 








X^^' 


1 - 


1 - 


1 


-1 






1 ] 


L 


-1 






1 ] 


L 












1 


L 


L 




-1 


1 




-1 




-1 - 




xif' 


1 ] 


L ] 


L 




-1 - 




-1 - 


1 




-1 - 




-1 - 


1 


-1 


-1 - 




-1 - 








L 












-1 






^(13) 

X34 


1 ] 


L ] 


L 




-1 - 




-1 - 


1 




-1 - 




-1 - 


1 


-1 










-1 


1 


1 


-1 










-1 


-1 - 




x^' 


1 - 


1 - 


1 


-1 


-1 - 




-1 - 


1 


-1 


-1 - 




-1 - 


1 


-1 


-1 - 




-1 - 








L 




-1 - 


1 - 




-1 


-1 


-1 - 




x'i:' 


1 - 


1 - 


1 


-1 


-1 - 




-1 - 


1 


-1 


-1 - 




-1 - 


1 


-1 










-1 - 


1 - 


1 


-1 


-1 - 


1 - 




-1 


-1 






X34 


1 ] 


L ] 


L 








1 ] 


L 














-1 




-1 




-1 


1 


1 


-1 












-1 - 




X34 


1 A A 


-A 


1 




1 


1 


-A 






-1 ] 






A -. 


\ 


A -. 


4 


-AAA 


-A 


A - 


A. -. 


A 


A 


-1 


-1 




,,(18) 
X34 


1 -A -A 


A 


1 




1 


1 


A 






-1 ] 






-A A 


-A A 


A -. 


\ -. 


A_ 


A 


-AAA 


-A 


-1 


-1 




^(19) 
X34 


1 A A 


-A 


1 




1 


1 


-A 






-1 ] 






-A A 


-A A 


A -. 


A. - 


A. 


A 


A -. 


A. -. 


A 


A 


-1 


1 




^(20) 
X34 


1 -A -A 


A 


1 




1 


1 


A 






-1 ] 






A -. 


\ 


A -. 


4 


-AAA 


-A 


-AAA 


-A 


-1 


1 




xfl^ 


1 -A -A 


A 


-1 




-1 ] 




A 


1 




1 




-1 


A -. 


4 


A -. 


4 


A -. 


4 -. 


A_ 


A 


-AAA 


-A 




-1 




xf? 


1 A A 


-A 


-1 




-1 ] 




-A 


1 




1 




-1 


-A A 


-A A 


-AAA 


-A 


A - 


A. -. 


A 


A 




-1 




,X23) 
X34 


1 -A -A 


A 


-1 




-1 ] 




A 


1 




1 




-1 


-A A 


-A A 


-AAA 


-A 


-AAA 


-A 




1 




X34 


1 A A 


-A 


-1 




-1 ] 




-A 


1 




1 




-1 


A -. 


\ 


A -. 


4 


A -. 


A. -. 


A. 


A 


A - 


A. -. 


A 


A 




1 




,,(25) 
X34 


1 -A -A 


-A 










-A 


-1 - 




-1 - 






-A -. 


K 


-A -. 


4 


AAA 


A 


AAA 


A 


-1 






^(26) 
X34 


1 A A 


A 










A 


-1 - 




-1 - 






A A 


A A 


-A -. 


A. -. 


A_ 


-A 


-A - 


A. -. 


A 


-A 


-1 






X^' 


1 -A -A 


-A 










-A 


-1 - 




-1 - 






A A 


A A 


-A -. 


A. - 


A. 


-A 


AAA 


A 


-1 


-1 - 




xf!' 


1 A A 


A 










A 


-1 - 




-1 - 






-A -. 


\ 


-A -. 


4 


AAA 


A 


-A -. 


A_ -. 


A 


-A 


-1 


-1 - 




^(29) 
X34 


1 A A 


A 


-1 - 




-1 - 


1 


A 






1 ] 


L 


-1 


-A -. 


\ 


-A -. 


4 


-A - 


A. - 


A. 


-A 


-A -. 


A. -. 


A 


-A 








,,(30) 
X34 


1 -A -A 


-A 


-1 - 




-1 - 


1 


-A 






1 ] 


L 


-1 


A A 


A A 


AAA 


A 


AAA 


A 








xfl' 


1 A A 


A 


-1 - 




-1 - 


1 


A 






1 ] 


L 


-1 


A A 


A A 


AAA 


A 


-A -. 


A_ -. 


A 


-A 




-1 - 




xf:' 


1 -A -A 


-A 


-1 - 




-1 - 


1 


-A 






1 ] 


L 


-1 


-A -. 


4 


-A -. 


4 


-A - 


A. - 


A. 


-A 


AAA 


A 




-1 - 




,,(33) 
X34 


2 






2 


-1 




2 




2 






2 




2 


-1 




2 




-1 






2 


-1 






2 


2 


-1 




^(34) 
X34 


2 






-2 


-1 




2 




-2 






2 




2 






-2 










-2 








-2 


2 


-1 




X34 


2 






2 






-2 




2 






-2 




-2 


-1 




2 










-2 


-1 






2 


-2 






xt:^ 


2 






-2 






-2 




-2 






-2 




-2 






-2 




-1 






2 








-2 


-2 






xfP 


2 






-2 






-2 




-2 






-2 




-2 


-1 




2 










-2 








-2 


-2 


-1 




,,(38) 
X34 


2 






2 






-2 




2 






-2 




-2 






-2 




-1 






2 


-1 






2 


-2 


-1 




^(39) 
X34 


2 






-2 


-1 




2 




-2 






2 




2 


-1 




2 




-1 






2 








-2 


2 






,,(40) 
X34 


2 






2 


-1 




2 




2 






2 




2 






-2 










-2 


-1 






2 


2 






X34 


2 






B 






-2 




B 






2 




-2 


-A 




B 




-A 






B 


A 






-B 


2 






xt:' 


2 






-B 






-2 




-B 






2 




-2 


A 




-B 




A 






-B 


-A 






B 


2 






^(43) 
X34 


2 






B 


-1 




2 




B 






-2 




2 


-A 




B 




A 






-B 


A 






-B 


-2 


-1 




„(44) 
X34 


2 






-B 


-1 




2 




-B 






-2 




2 


A 




-B 




-A 






B 


-A 






B 


-2 


-1 




^(45) 
X34 


2 






-B 


-1 




2 




-B 






-2 




2 


-A 




B 




A 






-B 


-A 






B 


-2 







THE CHARACTER TABLES OF CENTRALIZERS IN WEYL GROUPS OF Ee, S7, F4, G2 



339 



















10 














20 
















^(46) 
X34 


2 






B - 


1 . 


2 




B ] 


[ 


-2 




2 A 


-B 


. -A . 




B A 




-B 


-2 ] 


L 


^(47) 
X34 


2 






-B ] 


[ . 


-2 




-B - 


1 . 


2 




-2 -A . 


B 


. 


\ . 




B -A . 




B 


2 - 


1 . 


xr/' 


2 






B ] 


[ . 


-2 




B - 


1 . 


2 




-2 A . 


-B 


. A . 




-B A . 




-B 


2 - 


1 . 


x^' 


3 




-1 








-1 


-3 






-1 


-3 


-1 


-1 






-1 






-1 




-3 


-1 


X34 


3 


-1 






-1 






-3 


-1 






-3 




-1 


-1 


-1 






-1 






-3 




,,(51) 
X34 


3 


-1 




-1 






-1 


3 






-1 


-3 






-1 


-1 




-1 


-1 




-1 


-3 


-1 


^(52) 
X34 


3 




-1 


-1 


-1 






3 


-1 






-3 


-1 








-1 


-1 




-1 


-1 


-3 




xif' 


3 




-1 




-1 


-1 




-3 


-1 


-1 




3 


-1 


-1 




-1 




-1 




-1 




3 




xr' 


3 


-1 








-1 


-1 


-3 




-1 


-1 


3 




-1 


-1 




-1 


-1 


-1 






3 


-1 


^(55) 
X34 


3 


-1 




-1 


-1 


-1 




3 


-1 


-1 




3 






-1 




-1 




-1 




-1 


3 




^(56) 
X34 


3 




-1 


-1 




-1 


-1 


3 




-1 


-1 


3 


-1 






-1 








-1 


-1 


3 


-1 


^(57) 
X34 


3 


-1 




-1 


-1 


-1 




3 


-1 


-1 




3 


-1 


-1 




-1 




-1 


-1 




-1 


3 


-1 


^(58) 
X34 


3 




-1 


-1 




-1 


-1 


3 




-1 


-1 


3 




-1 


-1 




-1 


-1 




-1 


-1 


3 




^(59) 
X34 


3 




-1 




-1 


-1 




-3 


-1 


-1 




3 






-1 




-1 






-1 




3 


-1 


^(60) 
X34 


3 


-1 








-1 


-1 


-3 




-1 


-1 


3 


-1 






-1 






-1 






3 




^(61) 
X34 


3 


-1 




-1 






-1 


3 






-1 


-3 


-1 


-1 






-1 




-1 




-1 


-3 




^(62) 
X34 


3 




-1 


-1 


-1 






3 


-1 






-3 




-1 


-1 


-1 








-1 


-1 


-3 


-1 


xif' 


3 




-1 








-1 


-3 






-1 


-3 






-1 


-1 




-1 




-1 




-3 




xt:' 


3 


-1 






-1 






-3 


-1 






-3 


-1 








-1 


-1 


-1 






-3 


-1 


^(65) 
X34 


3 


-A 


A 


A 




-1 


-1 


C 


-1 






3 


A 


-A 


-A 


-A 


A 


A 


A 


-A 


-A 


-3 


-1 


^(66) 
X34 


3 


A 


-A 


-A 




-1 


-1 


-C 


-1 






3 


-A 


A 


A 


A 


-A 


-A 


-A 


A 


A 


-3 


-1 


^(67) 
X34 


3 


A 


-A 


A 


-1 


-1 




c 






-1 


3 


-A 


-A 


A 


A 


-A 


A 


-A 


A 


-A 


-3 




xif' 


3 


-A 


A 


-A 


-1 


-1 




-C 






-1 


3 


A 


A 


-A 


-A 


A 


-A 


A 


-A 


A 


-3 




x'T 


3 


-A 


A 


A 


-1 






c 




-1 


-1 


-3 


A 


-A 


-A 


A 


-A 


-A 


A 


-A 


-A 


3 




xT 


3 


A 


-A 


-A 


-1 






-C 




-1 


-1 


-3 


-A 


A 


A 


-A 


A 


A 


-A 


A 


A 


3 




xg'' 


3 


A 


-A 


A 






-1 


c 


-1 


-1 
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where A ^ E(3)2 ^ (-l-ER(-3))/2 = -l-b3, B 
The generators of G^'" are: 



2*E(3)2 = -l-ER(-3) = -1-13. 
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1 


-1 


^(4) 
A38 






1 




^(5) 
A38 




-1 


1 




^(6) 
A38 






1 


-1 


xr8^ 




-1 


1 


-1 


xfi 




-1 


1 




A9) 
X38 


A 


-A 


/A 


-A 
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X38 


/A 


-/A 


A 


-/A 
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X38 


A 


A 


/A 


-A 


^(12) 
X38 


/A 


/A 


A 


-/A 


^(13) 
X38 


/A 


/A 


A 


/A 


X38 


A 


A 


/A 


A 


^(15) 
X38 


/A 


-/A 


A 


/A 


y(16) 
X38 


A 


-A 


/A 


A 
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X38 


A 


A 


/A 


-A 


X38 


/A 


/A 


A 


-/A 


X38 


A 


-A 


/A 


-A 


X38 


/A 


-/A 


A 


-/A 


X38 


/A 


-/A 


A 


/A 


y(22) 
X38 


A 


-A 


/A 


A 


,X23) 
X38 


/A 


/A 


A 


/A 


y(24) 
X38 


A 


A 


/A 


A 


J25) 
X38 


2 


-1 


2 
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40 






















50 
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B 
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L A 


-A 


-/B 


/B 


-/A 






2 


-A 








B 






-A - 


2 


2 


B 


-B 




/B 


xif 


-/B 


1 ] 


L /A 


/A 


B 


B 


-A 






-2 


-/A 








-/B 


-1 




/A ^ 


^ 


2 


/B 


/B 




-B 


^(38) 
X38 


-B 


1 ] 


L A 


A 


/B 


/B 


-/A 






-2 


-A 








-B 


-1 




A ^ 


i 


2 


B 


B 




-/B 


xiT 


-/B 


1 - 


1 -/A 


/A 


-B 


B 


-A 






-2 


-/A 








-/B 


-1 




/A - 


2 


2 


/B 


-/B 




-B 


,.(40) 
XSB 


-B 


1 - 


1 -A 


A 


-/B 


/B 


-/A 






-2 


-A 








-B 


-1 




A - 


2 


2 


B 


-B 




-/B 


xr/' 


/B 


2 




/B 




B 


-A 


-A 


-1 


-1 


/B 


/B 


-1 


-/A 


-/A 


2 


2 


-/A 




-1 


-/A 




B 


B 


xif' 


B 


2 






B 






/B 


-/A 


-/A 


-1 


-1 


B 


B 


-1 


-A 


-A 


2 


2 


-A 




-1 


-A 






/B 


/B 


^(43) 
X38 


/B 


2 






/B 






B 


-A 


A 




-1 


/B 


-/B 


-1 


/A 


-/A 


2 


-2 


-/A 




-1 


-/A 






-B 


B 


xir' 


B 


2 






B 






/B 


-/A 


/A 




-1 


B 


-B 


-1 


A 


-A 


2 


-2 


-A 




-1 


-A 






-/B 


/B 


xif' 


-/B 


-2 






-/B 






B 


-A 


A 


-1 




/B 


-/B 




-/A 


/A 


2 


-2 


/A 




-1 


-/A 






B 


-B 


xif' 


-B 


-2 






-B 






/B 


-/A 


/A 


-1 




B 


-B 




-A 


A 


2 


-2 


A 




-1 


-A 






/B 


-/B 


^(47) 
X38 


-/B 


-2 






-/B 






B 


-A 


-A 






/B 


/B 




/A 


/A 


2 


2 


/A 




-1 


-/A 






-B 


-B 


X38 


-B 


-2 






-B 






/B 


-/A 


-/A 






B 


B 




A 


A 


2 


2 
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-1 
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-/B 


xif' 


4 
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-2 






4 
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-2 
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-2 
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1 




-2 


-2 








4 


,X50) 

Xss 


-4 


2 






2 






4 


1 






2 


-2 




-1 




2 


-2 
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-2 


-2 








-4 


xf/' 


C 


-2 






-/B 






/C 


A 






-2 


-/B 








-/B 


-2 




/A 




_2 


-/B 








/C 


xf/' 


/c 


-2 






-B 






c 


/A 






-2 


-B 








-B 


-2 




A 




-2 


-B 








c 


,.(53) 
X38 


-C 


2 






/B 






/c 


A 






2 


-/B 




-1 




/B 


-2 




-/A 




-2 


-/B 








-/c 


X38 


-/c 


2 






B 






c 


/A 






2 


-B 




-1 




B 


-2 




-A 




-2 


-B 








-C 
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^(26) 
X38 


2 


-1 


2 


1 


X38 


2 


1 


2 


-1 


y(28) 
X38 


2 


1 


2 


1 


A29) 
X38 


-1 


2 


2 




y(30) 
X38 


-1 


2 


2 




^(31) 
X38 


-1 


-2 


2 




X38 


-1 


-2 


2 




^(33) 
X38 


B 


-A 


/B 


-A 


X38 


/B 


-/A 


B 


-/A 


^(35) 
X38 


B 


-A 


/B 


A 


^(36) 
X38 


/B 


-/A 


B 


/A 


^(37) 
X38 


B 


A 


/B 


-A 


^(38) 
X38 


/B 


/A 


B 


-/A 


,X39) 
X38 


B 


A 


/B 


A 


,X40) 
X38 


/B 


/A 


B 


/A 


y(41) 
X38 


-A 


B 


/B 




y(42) 
X38 


-/A 


/B 


B 






X38 


-A 


B 


/B 






X38 


-/A 


/B 


B 






y(45) 
X38 


-A 


-B 


/B 






^(46) 
X38 


-/A 


-/B 


B 






y(47) 
X38 


-A 


-B 


/B 






^(48) 
X38 


-/A 


-/B 


B 






X38 


-2 


-2 


4 






^(50) 
X38 


-2 


2 


4 






X38 


-B 


-B 


C 






^(52) 
X38 


-/B 


-/B 


/c 






y(53) 
X38 


-B 


B 


c 






^(54) 
X38 


-/B 


/B 


/c 







where A = E(3) = (-l+ER(-3))/2 = b3, B = 2*E(3) = -l+ER(-3) = 2b3, C 



4*E(3)2 = -2-2*ER(-3) = -2-2i3. 
The generators of C^^ are: 



/-I 

-2 

-2 
-3 

-2 
-1 

V-1 



0,0 


-1 

0,-1 











-1 
-1 
-1 



1 
1 

2 

1 

0/ 



/I 











V 



-1 
-1 
-1 

-2 
-2 
-2 
-1 



1 \ 




/ 1 








\ 


1 




1 








-1 1 


2 




1 











2 


7 


2 








-1 


2 




2 





-1 





1 




2 


-1 








1 1 / 




^011 


-1 





/ 
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The representatives of conjugacy classes of G"*^^ are: 
1000 00\/-10 00 

-10 



/lOOO 00\/ 



1 0,0 







1 
I ) 





1 











V 








V 



10 

1 





V 

/ -1 1 -1 \ ( -I 
-21100-10 
-2101 
-32101 
-22001 
-110 1 

V -1 1 
/ -1 1 

-2010 
-2 12-1 
-3120 
-2020 
-10 10 

V -1 1 
/ -1 1 

-110 
-2100 
-3200 
-2 2 0-1 
-11-11 -1 
-10 








-1 



-2 1 
-3 1 
-2 
-2 
-1 o/ 
Q Q Q\ ( 
1 
1 
-10 2 
-10 2 
-1 1 1 

-1 1 y 

1 

-1 1 

1 





-10 

-2 

-2 1 

-2 1 

-1 1 

1 -1 

-1 1 -1 

1 -2 

2 -3 
2 -2 
2 
1 



\ 



/-I 





-1 


-1 



V 1 

/ 1 -1 -1 1 

1-1-111 

2-1-220 

2 2 1 





oy 







-1 \ 
-1 -1 
-1 -1 












-1 1 
-2 1 2 
-2 1 2 

-3 2 3 

-2 2 2 

-1 1 2 

V -1 1 

/-111 

-1 1 1 

-2 1 2 

-3 1 3 

-2 2 

-10 2 



-2 

-1 



-1 

-1 

-2 

-2 

-2 

-1 
-1 
-2 
-2 
-3 
-2 
-2 



-1 









/ 

\ 










-1/ 







1 

-1 1 





0/ 



-1 

V-1 

/-I 







V 
-1 1 
-1 1 

-2 1 

-3 1 

-2 

-1 

V 









-1 











V 1-1 

/ 1 -1 -1 1 

1-1-12 
2-1-2 2 



1 \ 

1 1 

1 1 

1 2 
1 2 
1 1 
001/ 



/ 





-1 1 
-1 1 



-2 
-3 

-2 



-1 1 
V 1 



1 
1 
1 
2 
2 
2 
1 
1 

1 






-1 









-1 
-1 
-1 
-1 
-1 
-1 
-2 
-2 
-2 1 
-1 





-1 
-1 
-2 
-2 
-2 
-1 








-1 


-1 







-1 
-1 
-2 
-2 
-2 
-1 
-1 



-1 
-1 
-1 
-2 
-2 
-2 
-1 




-1 1 



3-2-221-2 -1 
2-2-221-2 
1-1-111-2 

V -1 10-1 y 

/ 1 -1 1 -1 \ 
1-1 1-11-1 
2-10001-1 
3-1-11-12 -2 
2 0-12-2 
10 0-12-1 

VOO 0001 -l/ 



3 

2 
1 

Vo 

/I 

2 

2 
3 
2 
1 
Vi 



-1 








-3 3 

-2 2 

-2 2 

-1 1 

-1 

-1 -2 1 

-1 -2 1 

-2 -3 2 

-2 -2 2 

-1 -2 2 

-1 1 




-1 



-1 
-1 
-1 











-1 \ 
-1 



-1 -1 







2 
2 
1 
1/ 



/I 
1 

2 

3 

2 

1 

Vo 



-1 
-1 
-1 
-2 
-2 
-1 1 
-1 1 





-1 
-1 
-1 
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1 
1 

2 
2 
1 
0/ 

-1 




/ 

1 \ 

1 
1 

2 

2 

1 

1/ 

1 \ 
1 

1 

1 





0/ 

1 -1 \ 

-1 

1 -1 
1 



\ 


-1 



-1 1 -1 





-1 
-1 
-1 




/ 



/I 

2 
2 
3 
2 
1 

Vi 



-1 
-1 



-1 -2 
-1 -2 



-2 
-1 
-1 



-1 1 





1 
1 
1 
1 
1 


















-1 

-1 






/ 
\ 

-1 
-1 

-2 
-2 
-1 
/ 
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/ 1 


-110-1 


\ 




/ 1 


-1 1 





-1 \ 


/ 1 


-1 


1 


\ 







10-2 


1 







1 -1 1 





-1 


2 -1 -1 





1 










-12 0-2 










0-12 





-2 


2-10 


-1 


2 


-1 







2 0-3 





, 





0-2 3 





-2 , 


3 -2 -1 





-1 3 


-1 


5 





2-1-2 










0-2 2 


1 


-2 


2-2 





-1 2 










10-2 










0-2 2 





-1 


1 -1 





-1 2 







\ 1 


0-1 


/ 




\ 


-1 1 





-1 1 / 


V 1 





-1 1 


/ 




/ 1 


0-101 


\ 




n 








\ 


/ -1 











\ 


2 


0-101 


-1 







1 





-1 1 


-1 














2 -1 


0-102 


-1 







1 











-1 











3 -1 


0-212 


-2 


, 





2 





-1 








-1 








2 


0-212 


-2 







2 


-1 











-1 








1 


1-211 


-1 







2-1 

















-1 





V 1 


0-110 


/ 




Ko 


1 1 -1 





/ 


V 











-1 / 



The character table of G"^" : 























10 




















20 










X39 


















































xg' 








-1 




-1 


-1 








-1 




-1 






-1 


-1 






-1 




-1 


-1 


-1 


xg^ 










-1 


-1 


-1 


-1 


-1 












-1 


-1 


-1 


-1 


-1 


-1 










X39 




-1 


-1 




-1 






-1 






-1 






-1 


-1 




-1 






-1 




-1 


-1 




xil^ 




-1 


-1 


-1 










-1 








-1 


-1 






-1 


-1 


-1 


-1 








-1 


x£^ 




-1 


-1 






-1 


-1 




-1 




-1 






-1 




-1 




-1 


-1 






-1 


-1 




xil^ 




-1 


-1 


-1 


-1 


-1 


-1 


-1 










-1 


-1 


-1 


-1 
















-1 


X39 








-1 


-1 






-1 


-1 




-1 




-1 




-1 






-1 


-1 






-1 


-1 


-1 


X39 






A 


-A 




-1 


-A 


A 


/A 


-/A 


-/A 


/A 


-/A 


/A 


/A 


-/A 


-A 


A 




-1 


A 


-A 


-1 


-1 


X39 






/A 


-/A 




-1 


-/A 


/A 


A 


-A 


-A 


A 


-A 


A 


A 


-A 


-/A 


/A 




-1 


/A 


-/A 


-1 


-1 


X39 






/A 


/A 


-1 


-1 


-/A 


-/A 


-A 


-A 


A 


A 


A 


A 


-A 


-A 


-/A 


-/A 


-1 


-1 


/A 


/A 






xg'' 






A 


A 


-1 


-1 


-A 


-A 


-/A 


-/A 


/A 


/A 


/A 


/A 


-/A 


-/A 


-A 


-A 


-1 


-1 


A 


A 






X39 




-1 


-/A 


/A 


-1 




/A 


-/A 


A 


-A 


-A 


A 


A 


-A 


-A 


A 


-/A 


/A 




-1 


/A 


-/A 


-1 




^(14) 

X39 




-1 


-A 


A 


-1 




A 


-A 


/A 


-/A 


-/A 


/A 


/A 


-/A 


-/A 


/A 


-A 


A 




-1 


A 


-A 


-1 




xg'' 




-1 


-A 


-A 






A 


A 


-/A 


-/A 


/A 


/A 


-/A 


-/A 


/A 


/A 


-A 


-A 


-1 


-1 


A 


A 




-1 


xg:' 




-1 


-/A 


-/A 






/A 


/A 


-A 


-A 


A 


A 


-A 


-A 


A 


A 


-/A 


-/A 


-1 


-1 


/A 


/A 




-1 


xgP 




-1 


-A 


A 




-1 


-A 


A 


-/A 


/A 


-/A 


/A 


/A 


-/A 


/A 


-/A 


A 


-A 


-1 




A 


-A 


-1 




X39 




-1 


-/A 


/A 




-1 


-/A 


/A 


-A 


A 


-A 


A 


A 


-A 


A 


-A 


/A 


-/A 


-1 




/A 


-/A 


-1 




^(19) 

X39 




-1 


-/A 


-/A 


-1 


-1 


-/A 


-/A 


A 


A 


A 


A 


-A 


-A 


-A 


-A 


/A 


/A 






/A 


/A 




-1 


X39 




-1 


-A 


-A 


-1 


-1 


-A 


-A 


/A 


/A 


/A 


/A 


-/A 


-/A 


-/A 


-/A 


A 


A 






A 


A 




-1 


^(21) 
X39 






/A 


-/A 


-1 




/A 


-/A 


-A 


A 


-A 


A 


-A 


A 


-A 


A 


/A 


-/A 


-1 




/A 


-/A 


-1 


-1 


xi?' 






A 


-A 


-1 




A 


-A 


-/A 


/A 


-/A 


/A 


-/A 


/A 


-/A 


/A 


A 


-A 


-1 




A 


-A 


-1 


-1 


xif' 






A 


A 






A 


A 


/A 


/A 


/A 


/A 


/A 


/A 


/A 


/A 


A 


A 






A 


A 






^(24) 
X39 






/A 


/A 






/A 


/A 


A 


A 


A 


A 


A 


A 


A 


A 


/A 


/A 






/A 


/A 







where A 



E(3)2 



(-l-ER(-3))/2 = -l-b3. 
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The generators of G*'"' are: 
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\ 0-110 
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/ 
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y classes of G"**" are: 
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1 
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1 
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-2 





2 


1 


, 
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/-I 01 00 0\ 


/ -1 -1 1 1 - 


1 


\ / -1 








1 


\ 
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1 


1 
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-10 2-110-1 
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2 
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-112-110-2 , 
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2 
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1 
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1 


/ 
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-2 


2 
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-2 


3 
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1 


-3 
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3 
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-1 


2 
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1 
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-2 
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-1 


2 


-2 
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2 


-3 
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-4 
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-1 


3 


-4 
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2 


-3 
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-1 
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-1 
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-1 
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-1 
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/B 


-/B 


/A 


A 
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-A 


A 


/A 


-A 
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/B 
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B 
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-B 


-1 
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-/A 


B 


/B 


-B 


-/B 


/B 
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-/B 


-B 


/A 


-/A 
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-A 
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-A 
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-/B 
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-1 
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where A = -E(5),B = -E(5)" 
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-1 


/c 






-/A 


C 






-/B 






-B 


/D 






D 






-B 


-/B 


D 


/D 


C 






-/A 
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30 


xiV 




1 


1 


1 


1 


^(2) 
X4I 




1 


-1 


1 


-1 


^(3) 
X41 




-1 


1 


-1 


-1 


^(4) 
X41 




-1 


-1 


-1 


1 


X41 




A 


-A 


A 


-A 


X^S 




B 


-B 


B 


-B 


xiV 




/B 


-/B 


/B 


-/B 


^(8) 
X41 




/A 


-/A 


/A 


-/A 


X41 




-/A 


/A 


-/A 


-/A 


^(10) 
X41 




-/B 


/B 


-/B 


-/B 


X41 




-B 


B 


-B 


-B 


,,(12) 
X4I 




-A 


A 


-A 


-A 


^(13) 
X41 




-A 


-A 


-A 


A 


X41 




-B 


-B 


-B 


B 


,,(15) 
X41 




-/B 


-/B 


-/B 


/B 


X41 




-/A 


-/A 


-/A 


/A 


^(17) 
X41 




/A 


/A 


/A 


/A 


X4I 




/B 


/B 


/B 


/B 


X41 




B 


B 


B 


B 


y(20) 
X4I 




A 


A 


A 


A 


,,(21) 
X4I 


-1 


-2 




1 




y(22) 
X41 


-1 


2 






-1 






,^(23) 
X4I 


-1 


-C 






/A 






^(24) 
X4I 


-1 


-D 






/B 






^(25) 
X41 


-1 


-/D 






B 






y(26) 
X41 


-1 


-/c 






A 






^(27) 
X41 


-1 


C 






-/A 






„(28) 
X41 


-1 


D 






-/B 






^(29) 
X41 


-1 


/D 






-B 






X41 


-1 


/C 






-A 







where A = E(5),B = E(5)2,C = 2*E(5)'',D = 2*E(5)= 
The generators of G*''^ arc: 

/ 





1 


-1,0 





1 


-1 


\ 




/ 





-1 1 


\ 




/ 1 


-1 








\ 




1 


-1 





1 





-1 




-1 





-1 1 1 


-1 




1 1 


-1 


-1 


1 







1 


-1 





1 


1 


-2 




-1 





-120 


-1 




1 1 


-2 





1 







1,-2 





2 


1 


-3 




) 


-1 


-1 


-2 3 1 


-2 


, 


1 1 2 


-3 


-1 


2 







1 


-1 


-1 


2 


1 


-2 










-2 2 1 


-2 




002 


-2 


-1 


2 










-1 





1 


1 


-1 










-220 


-1 




002 


_2 





1 



















1 


-1 / 




V 





-1 1 


-1 1 / 




^001 


-1 





1 


-1 / 
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The representatives of conjugacy 

-,nnnnnn\/i 1010 



/lOOO 00\ 
1 0,0 
10 
10 
1 





V 

/-I 




1 1 
0-201 
-2 2 
-3 1 2 
-2 2 
-1 




classes of G**^ are: 
/-I 



-1 

-1 




V 
/-I 







-2 

-2 1 

-3 

-2 

-1 -: 

V 

/-I 

-1 

-2 
-3 

-2 
-2 

V-1 





-1 





-1 
-1 

-2 

-2 

-1 



-1 
-1 
-2 
-3 



1 
1 
1 
1 


1 
1 

1 -1 

2 -1 
2 -1 

1 2 -1 
1 1 

1 - 
-12- 

2- 

3- 

2 

1 






-1-2 12 
0-3013 
0-2003 
0-2002 

V -1 1 
/ -1 1 

1-110-1 
1-110-1 
1-12 0-2 
1-111-2 
1 10-1 

V 1 




-1 

0,-1 

-1 

1 -1 

1 / V 

-1 \ 
0-1 

-1 

-2 

-2 

-1 -1 

-I ) 

1 \ / -1 

-1 1 -1 

-1 2 -1 

-2 3, -2 

-2 2 -1 

-1 1 -1 

-1 1 / V 

-1 1 -1 \ / 

-1 1 -1 

-2 2 -1 

-2 2 -2 

-1 2 -2 

1 -1 

1 -1 y 

1 1 1 -1 \ / 

2-2 

2 

3 



-2010 

-2010 

-3110 

-3110 

-2101 

-10 1 

/ -1 

1 1 

1 1 

1 1 





-1 
-1 

-2 
-1 



-1 

-1 1 1 



V 

1 

-1 -1 2 

0-12 

-1 -1 3 

-1 -1 3 

1 2 

1 1 





1 1 \ 
1 1 

1 2 

2 3 
1 2 
1 1 
1 1/ 



1 -1 
1 -1 
1 -1 







-1 
-1 

-2 



-1 

-1 

3 






-2 -1 

-2 -1 

-1 -1 

-1 

-1 1 



-1 
-1 
-1 







2 

1 

1 1 

1 \ / 



-1 

1 

-1 2 

-1 3 

-1 2 

-1 1 

-1 I ) 



- 
- 
-1 1 
-2100 
-2 2 
-3 2 
-3 1 1 
-2 
V -1 
^-1-111 
1-2-111 
0-3-121 
1-4-122 
-3-112 
-2002 
-10 1 
-110 
2-100 
-1-13-1 
-1 -1 4-1-11 
-1-13-1 1 
-12-1 1 
V 1-10 1 



1 


I \o 





1 
1 
1 
1 
1 

-1 
-1 
-1 
-2 
-1 
-1 
-1 1 




/ 



/-I -1 
-1 -1 

-2 

-2 

-1 



V 

\ 










-I J 

1 \ 

1 

2 

3 

2 

1 

1/ 











-1/ 

\ 



1 

1 

1 1 

2 1 
1 1 
1 

000 







-1 













-1 

-2 

-3 





-1 






















-1 




1 







-1 






-1 
-1 
-2 
-2 
-1 
-1/ 







-1 





-1 1 
0100 
11-11 



-4 -1 

-3 -1 

-2 -1 
V-i 

-1 1 

-1 

-1 1 

-2 1 

-2 

-2 



1 2 

1 1 

1 





-1 1 

-1 



-1 1 

1 

1 

1 

-1 1 

-1 1 

-1 2 



-1 



-1 



V 



-1 \ 
-1 

-1 

-2 

-2 

-1 

-1/ 








1 
Vi 

1 






Vo 



-1 

-1 1 



2 
2 
3 
2 
1 

1 1 



-1 1 



-2 
-2 
-2 
-1 









-1 
-1 
-1 












-1 
-1 



-1 









-1 



-1 \ 

-1 
-1 

-2 
-2 
-1 
-1/ 

\ 








-1/ 



\ 








-1/ 



-1 1 \ 

-1 1 

-2 2 

-2 3 

-2 2 

-1 1 

-1 1/ 

-1 \ 



-1 

-1 

-1 





-1 


1 


-1 


-1 


1 


-1 


-2 


2 


-2 


-1 


2 


-2 





1 


-1 





1 


-1 / 
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( ° 





-1 





1 -1 1 \ 


/ 


-1 


1 


-1 1 ' 


\ / - 


-1 


1 


- 


-1\ 











-] 


L 2 -2 1 


1 -1 - 


-1 


1 


-1 1 








-1 2 - 


-1 -1 








-1 


-] 


L 3 -2 1 


1 -1 - 


-2 


2 


-1 1 


- 


-1 


2 - 


-1 —2 


1 





-1 


-2 4-3 2 


2 — 1 - 


-2 -1 


3 


-2 2 


, 1 - 


-1 


-1 3 - 


-1 -3 











-2 3-2 2 


1 -1 - 


-1 -1 


2 


-1 2 


1 1 - 


-1 


-1 2 - 


-1 -2 





-1 





-] 


L 2 -1 1 


-1 


-1 


2 


-1 1 


1 - 


-1 


1 - 


-1 -1 


V 


-1 








1-11/ 


V -1 





1 


-1 1 . 


/ V 








-1 / 


/ 





-1 





1 -1 \ 


/ 


-1 1 





' 


\ / 


-1 


1 


\ 


1 


-1 


-1 





1 -1 


-1 


-1 1 


1 


-1 


-1 


-2 


2 





1 


-1 


-2 


1 


1 -2 


-1 


-1 2 





-1 


-1 


-2 


3 -1 





2 


-1 


-2 





2 0-3 


-1 -1 


-2 3 


1 


-2 


, -2 


-3 


4 


-1 


2 





-2 





1 -2 





-2 2 


1 


-2 


1 -1 


-3 


3 


-1 


1 





-1 





1 -1 -1 





-2 2 





-1 





-2 


2 


-1 


V 











0-1/ 


V 


-1 1 





-1 1 . 


/ V 


-1 


1 


-1 1 / 


/ 





1 - 


-1 


\ 


/ 1 


-1 





\ 


/ 1 





-1 


1 \ 







1 


2 - 


-2 





1 1 


-1 -1 


1 





-1 1 1 





-1 


1 







1 


2 - 


-3 


1 


1 1 


-2 


1 





-1 1 2 


-1 


-1 


2 







2 


3 ^ 


-4 


10, 


1 1 2 


-3 -1 


2 





-2 1 2 





-2 


3 




-1 


1 


3 


-3 


1 


2 


-2 -1 


2 





-2 2 





-1 


2 










2 - 


-2 


1 


2 


-2 


1 





-1 1 





-1 1 


1 




V 





1 - 


-1 


1-1/ 


V 1 


-1 


1 


-1 / 


V 








1 / 




( ^ 





1 





-1 1 \ 


/ 1 


-1 


1 


-1 \ 


/ 1 





-1 1 


-1 \ 













1 


-2 1 1 


-1 1 1 


-1 


1 


-1 





1 


-2 2 


-1 










1 





-2 1 2 


-1 1 2 


-2 


1 


-1 


1 


1 


-3 2 


-1 




-1 





1 


1 


-313, 


-2 1 2 


1 -3 


2 


-2 , 


-1 1 


2 


-4 3 


-2 




-1 


-1 


1 


1 


-2 1 2 


-1 1 1 


1 -2 


1 


-2 





2 


-3 2 


-2 




-1 





1 





-1 1 1 


1 


1 -2 


1 


-1 


1 


1 


-2 1 


-1 




V 











1/ 


V 1 


-1 


1 


-1 / 


V 1 





-1 1 


-1 / 




/ 


1 


-1 





1 \ 


/ 1 -1 








1 \ / 


1 -1 





1 


-1 \ 




-1 


1 


-1 





1 -1 1 


0-2 


1 





1 


-1 1 -1 





1 


-1 







2 


-2 





1 -1 1 


1 1 -3 


1 





1 


-1 1 -1 





1 1 


-2 







2 


-3 





2-22, 


1 1 -4 


1 1 


-1 


2 , 


-1 1 -2 





2 1 


-3 


7 





2 


-2 





1 -2 2 


1 1 -3 


1 


-1 


2 


-1 1 -1 


-1 


2 1 


-2 







1 


-2 


1 


-1 1 


1 -2 


1 


-1 


1 


-1 -1 





1 1 


-1 




V 





-1 


1 


0-11/ 


V -1 


1 


-1 


1 / V 


-10 





1 


-1 / 




/ 


1 


-1 





1 -1 \ 


/Oil 


-1 - 


1 1 


\ 


/oil 


-1 


-1 1 





\ 








-2 


1 


1 -1 


-1 2 1 


-1 - 


1 1 





1 





-2 2 













-2 


1 


2-2 


3 1 


-2 - 


1 1 





1 2 


-1 


-2 2 













-3 


1 


12-3, 


-1 4 1 


-2 - 


2 2 





3 


-1 


-3 3 





1 








-2 





1 2 -2 


-1 3 1 


-1 - 


2 1 





2 





-3 2 







-1 





-1 





1 1 -1 


2 


- 


2 1 





2 





-2 1 







V -1 











1-1/ 


V 1 


- 


1 1 


-1 / 


V 1 





-1 1 


-1 


) 
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/ 1 -1 





1 


-1 \ 




/ 1 -1 01 


-1 \ 


/ 1 


-1 1 -1 


1 \ 




1 


1 -1 


1 


-1 




2-1 00 





1 1 1 


-2 1 -1 


1 




1 -1 


1 


1 


-2 




2-2 10 


-1 


2 1 


-2 2 -2 


1 




2 -1 


1 


1 


-2 


, 


3-2 10 


-1 , 


3 2 


-3 2 -2 


2 


, 


2 





1 


-2 




3-1-110 


-1 


2 2 


-2 1 -2 


2 




2 








-1 




20000 


-1 


2 1 


-1 -1 


1 




V 1 








-1 1 / 




\i i) 000 


-1 1 / 


V 1 


0-1 


1 / 




/ 1 


-1 


1 


-1 1 \ 




/ 1 -1 1 


-1 \ 


MOO 


-110- 


-1 \ 




2 


-1 





1 




111-210 


-1 


2 


-10 1- 


-1 




3 


-1 -1 


1 


-1 1 




101-220 


-2 


2-10 


-111- 


-2 




4 1 


-1 -2 


1 


-1 2 


, 


2 11-321 


-3 , 


3 


-2 12- 


-3 


, 


3 1 


-1 -1 





-1 2 




111-321 


-2 


2 


-2 12- 


-2 




2 1 


-1 





-1 1 




10 1-211 


-1 


1 1 


-2 11- 


-1 




V 1 








-1 1 / 




\ 1 -1 1 


-1 / 


V 1 


-10 1- 


-1 / 




/ -1 - 


-1 1 





-1 1 \ 




/ 1 


\ 


/ 1 1 


-10 


1 \ 




-1 - 


-1 1 




-2 1 




1 -11-1 


1 


2 


-10 


1 




-2 - 


-1 1 




-2 2 




1-1 1-1 


1 


1 2 


-2 1 


1 




-2 - 


-220 




-3 3 


, 


1-1-12 -1 


1 , 


1 3 -1 


-2 1 


2 


1 


-2 - 


-220 




-2 2 




1-1-11 


1 


2 


-2 1 


2 




-1 - 


-2 1 




-1 1 







1 


1 


-1 1 


1 




V - 


-100 




-1 1 / 


V 


1 / 


V 





1 / 




/ 1 1 


-1 





1 \ 




/ 1 1 -1 


1 -1 ^ 


( ^ ^ 


0-10 


1 -1 \ 


1 1 


-1 


-1 


1 1 




2 0-10 


1 -1 


1 1 - 


-1 -1 


2 -1 


2 1 


-1 -1 





1 1 




12 0-10 


1 -2 


2 1 - 


-1 -1 


2 -2 


2 2 


-2 -1 





1 2 


, 


13-1-1 


2 -3 


, 2 2 - 


-2 -1 


3 -3 


1 1 


-1 -1 





1 2 




13-1-1 


1 -2 


2 2 - 


-2 -1 


2 -2 


1 


-1 





1 1 




12-1 -1 


1 -1 


1 2 - 


-1 -1 


1 -1 


V 








1 ) 




\ 1 0-1 


1 -1 y 


V 1 


0-1 


1 


-l) 
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The character table of G"'^'^ : 























10 




















20 












A42 




















































X42 




-1 


-1 




-1 




-1 






-1 




-1 




-1 


-1 






-1 




-1 


-1 




-1 






A42 














-1 


-1 


-1 


-1 


-1 


-1 






-1 


-1 


-1 


-1 










-1 


-1 


-1 


xit^ 




-1 




-1 




-1 


-1 




-1 




-1 






-1 


-1 




-1 






-1 




-1 


-1 




-1 


X42 






-1 


-1 


-1 


-1 


-1 


-1 














-1 


-1 










-1 


-1 


-1 


-1 




Xf2^ 




-1 




-1 




-1 




-1 




-1 




-1 




-1 




-1 




-1 




-1 




-1 




-1 




xi? 






-1 


-1 


-1 


-1 






-1 


-1 


-1 


-1 










-1 


-1 






-1 


-1 






-1 


A42 




-1 


-1 




-1 






-1 


-1 




-1 






-1 




-1 


-1 






-1 


-1 






-1 


-1 


X42 




A 


/A 


-/A 


-1 




A 


-A 


-/A 


/A 




-1 




-1 


A 


-A 


-/A 


/A 


-/A 


/A 


A 


-A 


-1 






X42 




/A 


A 


-A 


-1 




/A 


-/A 


-A 


A 




-1 




-1 


/A 


-/A 


-A 


A 


-A 


A 


/A 


-/A 


-1 






X42 




-/A 


-A 


-A 






/A 


/A 


A 


A 


-1 


-1 






/A 


/A 


A 


A 


-A 


-A 


-/A 


-/A 


-1 


-1 


-1 


X42 




-A 


-/A 


-/A 






A 


A 


/A 


/A 


-1 


-1 






A 


A 


/A 


/A 


-/A 


-/A 


-A 


-A 


-1 


-1 


-1 


^(13) 
X42 




/A 


-A 


A 




-1 


/A 


-/A 


A 


-A 


-1 






-1 


/A 


-/A 


A 


-A 


-A 


A 


-/A 


/A 


-1 




-1 


X42 




A 


-/A 


/A 




-1 


A 


-A 


/A 


-/A 


-1 






-1 


A 


-A 


/A 


-/A 


-/A 


/A 


-A 


A 


-1 




-1 


X42 




-A 


/A 


/A 


-1 


-1 


A 


A 


-/A 


-/A 










A 


A 


-/A 


-/A 


-/A 


-/A 


A 


A 


-1 


-1 




X42 




-/A 


A 


A 


-1 


-1 


/A 


/A 


-A 


-A 










/A 


/A 


-A 


-A 


-A 


-A 


/A 


/A 


-1 


-1 




X42 




/A 


-A 


A 




-1 


-/A 


/A 


-A 


A 




-1 




-1 


-/A 


/A 


-A 


A 


-A 


A 


-/A 


/A 




-1 




^(18) 
X42 




A 


-/A 


/A 




-1 


-A 


A 


-/A 


/A 




-1 




-1 


-A 


A 


-/A 


/A 


-/A 


/A 


-A 


A 




-1 




X42 




-A 


/A 


/A 


-1 


-1 


-A 


-A 


/A 


/A 


-1 


-1 






-A 


-A 


/A 


/A 


-/A 


-/A 


A 


A 






-1 


^(20) 
X42 




-/A 


A 


A 


-1 


-1 


-/A 


-/A 


A 


A 


-1 


-1 






-/A 


-/A 


A 


A 


-A 


-A 


/A 


/A 






-1 


^(21) 
X42 




A 


/A 


-/A 


-1 




-A 


A 


/A 


-/A 


-1 






-1 


-A 


A 


/A 


-/A 


-/A 


/A 


A 


-A 




-1 


-1 


^(22) 
X42 




/A 


A 


-A 


-1 




-/A 


/A 


A 


-A 


-1 






-1 


-/A 


/A 


A 


-A 


-A 


A 


/A 


-/A 




-1 


-1 


^(23) 
X42 




-/A 


-A 


-A 






-/A 


-/A 


-A 


-A 










-/A 


-/A 


-A 


-A 


-A 


-A 


-/A 


-/A 








^(24) 
X42 




-A 


-/A 


-/A 






-A 


-A 


-/A 


-/A 










-A 


-A 


-/A 


-/A 


-/A 


-/A 


-A 


-A 








^(25) 
X42 




1 


-1 


1 


-1 




B 


-B 


B 


-B 


B 


-B 


-1 
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where A = -E(3) = (l-ER(-3))/2 
The generators of G*''^ are: 



-b3, B = -E(4) = -ER(-l) = -i, C = -E(12)^. 
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The representatives of conjugacy classes of G"*''^ are: 
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B 


B 


-/A 


-/A 


-B 


-B 


-/B 


-/B 


2 


/A 


X43 


-/A 


-/A 


/A 


/A 


B 


B 


A 


A 


/B 


/B 


-A 


-A 


-/B 


-/B 


-B 


-B 


2 


A 


^(27) 
X43 


-A 


A 


-/A 


/A 


2 


-2 


-A 


A 


2 


-2 


-/A 


/A 


_2 


2 


-2 


2 


-2 


/A 


y(28) 
X43 


-/A 


/A 


-A 


A 


2 


-2 


-/A 


/A 


2 


-2 


-A 


A 


_2 


2 


-2 


2 


-2 


A 


^(29) 
X43 


-A 


A 


1 


-1 


B 


-B 


1 


-1 


/B 


-/B 


-/A 


/A 


-/B 


/B 


-B 


B 


-2 


/A 


^(30) 
X43 


-/A 


/A 


1 


-1 


/B 


-/B 


1 


-1 


B 


-B 


-A 


A 


-B 


B 


-/B 


/B 


-2 


A 


^(31) 
X43 


-A 


A 


-A 


A 


/B 


-/B 


-/A 


/A 


B 


-B 


-/A 


/A 


-B 


B 


-/B 


/B 


-2 


/A 


y(32) 
X43 


-/A 


/A 


-/A 


/A 


B 


-B 


-A 


A 


/B 


-/B 


-A 


A 


-/B 


/B 


-B 


B 


-2 


A 


^(33) 
X43 


1 


1 


A 


A 


B 


B 


/A 


/A 


/B 


/B 


1 


1 


-/B 


-/B 


-B 


-B 


2 


-1 


^(34) 
X43 


1 


1 


/A 


/A 


/B 


/B 


A 


A 


B 


B 


1 


1 


-B 


-B 


-/B 


-/B 


2 


-1 


^(35) 
X43 


1 


-1 


-A 


A 


B 


-B 


-/A 


/A 


/B 


-/B 


1 


-1 


-/B 


/B 


-B 


B 


-2 


-1 


y(36) 
X43 


1 


-1 


-/A 


/A 


/B 


-/B 


-A 


A 


B 


-B 


1 


-1 


-B 


B 


-/B 


/B 


-2 


-1 


y(37) 
X43 










3 


3 






3 


3 






3 


3 


3 


3 


3 




y(38) 
X43 










3 


-3 






3 


-3 






3 


-3 


3 


-3 


-3 




^(39) 
X43 










C 


C 






/C 


/C 






/C 


/C 


C 


C 


3 




^(40) 
X43 










/C 


/C 






c 


c 






c 


c 


/C 


/C 


3 




^(41) 
X43 










c 


-C 






/c 


-/c 






/c 


-/c 


c 


-C 


-3 




y(42) 
X43 










/c 


-/c 






c 


-C 






c 


-C 


/c 


-/c 


-3 
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where A = -E(3)2 = (l+ER(-3))/2 
= 3b3. 

The generators of G*** are: 
/ -1 -1 11-1 

1 1 

2 1 



l+b3, B = 2*E(3) = -l+ER(-3) ^ 2b3, C = 3*E(3) = (-3+3*ER(-3))/2 



-1 -1 
-2 -1 
-2 -2 
-3 -2,2 
-2 -2 
-1 
-1 



\ 








2 0-2 
1 2 



-1 
V 

/ 1 
1 
1 
1 



Vo 



1 1 

1 





-1 
-1 



-1 -1 
-1 -1 

-1 ) 



/I 







Vo 







-1 



-1 1 



-1 -1 
-1 -1 



-1 1 -1 1 \ 



-1 1 

-2 1 1 

-2 1 2 

-10 2 

-1 1 











-1 1 

-1 1 

-1 1 

1 

1/ 



/-I 

-1 

-1 

-1 1 





V 



The representatives of conjugacy classes of 
/lOOO 00\/-l-l 
1 0,0 



-1 

1 

1 

2 - 
2 - 
1 
1 


g.S44 










-1 
-1 







1 

2 

3 

2 

2 

1 

-1 

-1 

-1 

-2 

-2 

-1 





10 
1 


V 
/ -1 -1 1 









V 



-1 
-2 1 
-2 1 
-1 1 





1 
















1 
I ) 







-1 -1 



/-I 



-1 

-2 
-2 
-1 

V 



1 







-1 















-1 














-1 





1 
1 
2 
1 
1 








-1 
















V 

1 \ 

2 

2 

4 

3 

2 

I J 

\ / 
-1 



-2 
-2 
-3 
-2 
-1 
-1 

/-I 

-2 

-2 
-3 
-2 
-1 







-1 



-1 1 
-1 1 



V 





1 
1 
1 
2 
2 

1 1 1 
1 1 



-1 
-2 
-2 
-1 
-I J 



-I 








V 





-1 
















-1 







-1 



















-1 









1 -2 
-1 
-1 


1 
1 
1 




\ 
-1 



-1 

-1 

-1 

/ 



/I 1 

2 





1 
Vo 1 



1 1 

1 1 

2 
2 



-2 1 
-1 



-1 1 



-1 \ 
-1 

-2 
-3 
-2 
-1 
/ 







-I J 



1 1 \ 

1 1 

2 2 

3 3 

2 2 



-2 1 
-1 0/ 





-1 

-1 

-2 

-1 

-1 

-1 









-1 





-1 

-1 

-1 

-2 

-2 

-1 

V 

\ 




-1 1 
-1 



1 1 
1 



-1 1 



000 



/ -1 -1 1 1 -1 






-1 
-1 

/ 













1 
1 
2 
1 
1 

1/ 




o\ 



-1 
-1 
-1 




V 

\ / 










-111-1-11 



2 

2 

1 

1 1 1 
1 1 



-1 
-2 
-2 
-1 




-1/ 



-1001 
-2010 
-2001 

-3011 
-2001 
-110 
V 



-1 1 
-2 2 
-1 1 
-1 
-1 0; 





-1 
-1 







1 \ 

1 

2 
2 
1 
1 
1/ 



392 



SHOUCHUAN ZHANG, PENG WANG, JING CHENG, HUI YANG 



/ -1 


1- 


1 





1 \ 


/ -1 1 -1 1 \ 


/ - 


-1 1 


-1 


1 


\ 




-1 


10- 


1 





2 


-10 0-111 





-1 


1 


1 




-1 


1- 


1 


-1 


3 


-10 1-212-1 


1 


-2 


2 







-1 


11- 


2 


-1 


4 , 


-211-322-1 , 


1 1 


-3 


2 


1 


7 





1- 


2 





3 


-211-212-1 


1 1 


-2 -] 


2 


1 







10 0- 


1 





2 


-111-211 


1 1 


-2 


1 


1 




\ 








1 / 


V 10-101 / 


V 1 


-1 


1 


/ 




/ -1 


1 


-1 


1 


-1 \ 


/ -1 1 -11-1 


\ 


/ -1 1 





-1 


1 \ 


-2 


1 








-1 


-10 1 -10 




-2 1 


1 -1 





1 


-2 


2-1 





1 


-2 


-10 2-1-11 -1 




-2 2 


-1 





1 


-3 


1 2 -1 





1 


-3 


-112-1-21 -1 


7 


-3 3 


1 -2 





2 -1 


-2 


1 





1 


-3 


1 -2 1-1 




-2 2 


-1 





2 -1 


-1 


1 








-2 


1 -10-1 




-1 2 


-1 





1 


V 











-1 / 


VOOOO 00-1 


/ 


V 1 


-1 





1 / 


/ -1 


1 


-1 


1 


\ 


/ -2 1 


\ 


/ -2 


1 





\ 


-1 


1 1 -1 


-1 


1 


1 


-2-12 -1 




1 -2 


-1 2 


-1 





-1 


2 0-1 


-1 


1 


1 


0-30200-1 




1 -3 


2 


-1 





-1 


3 1 -2 


-2 


2 


1 , 


-4-13 1-1 -1 




2 -4 


-1 3 


-1 


-1 1 





2 0-1 


-2 


2 


1 


-1-3 2 1-1 -1 




1 -3 


2 


-1 


-1 1 





2 0-1 


-1 


1 


1 


-2 11-1-1 




1 -2 


1 





-1 


V 


1 -1 





1 


/ 


V -1 10-1 


/ 


V -1 


1 





-1 I 


( ^ 


-1 -1 1 








1 \ 


/ -1 -1 1 1 \ 


/ -1 - 


-12- 


-1 


\ 





-1 -1 1 





1 





1-1-11-111 


-1 -1 


2- 


-1 


-1 





-1 -2 2 








1 


1-1-22-102 


-1 -1 - 


-13- 


-1 


-1 





-2 -2 2 


1 





1 , 


2-2-22-103 , 


-1 -2 - 


-14- 


-1 


-1 -1 


-1 


-1 -1 1 


1 





1 


1-1-11-10 3 


-1 -2 - 


-1 3 





-1 -1 





0-10 


1 





1 


10-10002 


-1 - 


-1 2 





-1 -1 


V 











1 / 


VOO 00001/ 


V -1 


1 





-1 ) 


/ 


-1 -1 2 


-1 





\ 


/ -1 1-1 


\ 


/ -1 








1 -1 \ 





-10 2 


-2 








-1-110 1-2 




1 -1 


-1 1 


-1 


1 -1 





-1 -1 3 


-2 


-] 


L 1 


-1 2-3 




1 -1 





-1 


2 -2 


1 


-2 -1 4 


-3 


-] 


L 1 


-1-10 12-4 


7 


2 -1 


-1 


-1 


2 -2 


1 


-2 -1 3 


-2 


-] 


L 1 


-1-1 11-3 




1 -1 





-1 


1 -1 


1 


-1 -1 2 


-1 


-] 


L 


-1 10-2 




1 -1 








-1 


V 


-1 1 





-] 


L / 


VO 0000-1 


/ 


^ 








-1 / 


/ 


-1 1 


-1 




\ 


/ -1 1 -1 1 \ 


^00-1 





1 


\ 




-1 


1 


-1 







1-211 


0-1 





2 


-1 




-1 


-1 1 1 


-1 







0-111-211 


1 -2 





2 


-1 




-1 


-10 2 


-1 




, 


1-10 2-312 , 


1 -2 


-1 1 


3 


-2 




-1 


-1 1 










1-10 1-212 


-1 1 -1 


-1 1 


2 


-1 


















1 0-111 


1 -1 


-1 1 


1 







\ 











1 / 


Vo 00 01/ 


V 


1 


-1 


1 


/ 
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/ -1 





1 


\ 


/ 0-11 


-1 1 


-1 


^ 




/ 


-1 1 


-1 1 - 


1\ 


1 -1 


-1 


2 





-10 1 


-1 1 


-2 







1 


-2 1 -1 


1 1 -2 


-1 


2 





-11-11 


-1 1 


-2 







1 -1 1 


-2 1 -1 


2 1 -2 


-1 -1 


3 


, 


-11-11 


-1 2 


-4 


■> 


1 


1 -1 1 


-3 2-2 , 


1 1 -1 


-1 -1 


2 


1 


-10-11 


1 


-3 




1 


-1 1 


-2 1 -1 


1 1 -1 


-1 


1 


1 


0-11 





-2 




1 


-1 1 


-1 -1 


Vol 


-1 


1 


/ 


V 





-l) 




V 





0-1/ 


/ 


-1 


2 


-1 \ 


/ 


-1 2 


-M 




/ 





1 -2 1 \ 


-1 1 


-1 


2 


-1 


10 


-2 2 










-1 


2-20 


-1 1 1 


-1 -1 


3 


-2 


11-1 


-2 3 


-1 







-1 -1 


12-31 


-12 


-1 -1 


4 


-3 


12 0-1 


-3 4 


-1 


, 


-1 


-2 


13-41 , 


-1 1 


-1 


3 


-2 


110-1 


-2 3 







-1 


-1 


12-30 


1 


-1 


2 


-1 


110-1 


-1 2 







-1 


-1 


11-20 


V 1 


-1 


1 


/ 


V 1 -1 


1 


) 




V 


-1 


10-10/ 


/ 


1 


-2 


1 \ 


/ 1-1 


1 -1 


^\ 




/ 


1 - 


1 1 -1 1 \ 


1 -1 


1 


-2 


1 


0-1 


2 -1 






1 


0- 


11-12 


1 -1 -1 


1 1 


-3 


2 


-11-1 


2 -1 


1 




1 


-1 1 - 


11-12 


1 -2 


1 1 


-4 


3 , 


-1 -1 1 -1 


3 -2 


2 


■> 


1 


-1 1 - 


11-24 , 


1 -1 


1 


-3 


2 


-10 1-1 


2 -1 


1 




1 


1 - 


10-13 


0-10 


1 


-2 


1 


-10 1-1 


1 


1 







1 - 


10 2 


V -1 


1 


-1 


/ 


V 





1} 




V 





001/ 


/ 1 





-1 


\ 


/ 1 


-1 


\ 




' 


1 


-11-1 \ 


-1 1 


1 


-2 





10 


-2 


1 










-1 2 -1 -1 


-1 -1 2 


1 


-2 





0-120 


-2 


1 







1 -1 


-1 2 -1 -1 


-2 -1 2 


1 1 


-3 





0-121 


-1 -3 


2 


1 


-1 


1 


-2 3 -1 -2 


-1 -1 1 


1 1 


-2 


-1 


1-111 


-1 -2 


1 




-1 


1 


-1 2 -1 -2 


-1 -1 1 


1 


-1 


-1 


0-111 


-1 -1 







-1 





1-1-1 


V -1 


1 


-1 


/ 


V -1 1 


-1 


/ 




V 





0-1/ 


/ 1 


-1 1 


-1 


\ 


/ 1 


-1 


1^ 




/ 


1 


-1 1 \ 


1 


-1 1 


-1 





-111-1 


1 -1 









1 1 -1 


0-12 


1 1 -1 


-1 1 


-1 





-110 


1 -2 


2 







1 


0-2 3 


1 1 


-2 1 


-1 





-2110 


1 -2 


2 


, 





1 1 


-1-2 4 , 


1 1 


-1 


-1 





-110 


1 -1 


1 




1 


1 


-1 -1 3 








-1 





-110 





1 







1 


-10 2 


V 








-1 / 


V 





i) 




V 





1/ 


/oil 


-2 1 





\ 


/ 1 1 -2 1 


\ 




/ 1 


1 -1 


-1 \ 




1 


-2 2 








110-21 


1 




-1 1 


1 -1 1 


-1 -1 




1 1 


-3 2 




-1 


111-31 


1 




-1 1 


2 -2 1 


-2 




-1 2 1 


-4 3 




-1 , 


12 1-41 


1 1 


, 


-2 2 


2 -2 1 


-3 


J 


-1 2 1 


-3 2 




-1 


12 1-30 


1 1 




-1 1 


1 -1 1 


-3 




-1 1 1 


-2 1 







11-20 


1 1 




-1 


1 


-2 




V 1 


-1 




/ 


V 1 -1 


1 I 




\ 











-1 ) 
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/Oil 


-1 








-1 \ 


/ 2 


0-100 





\ 


/ 


2 


0-100 


o\ 


1 1 


-1 





-1 





-1 2 


1-210 





2 


1-2 1 


1 2 


-2 








-1 


-1 3 


0-210 





3 


0-2 1 


2 2 


_2 


-1 





-1 


-2 4 


1-311-1 , 





4 


1-3-111 , 


1 1 1 


-1 


-1 





-1 


-1 3 


0-211-1 


1 


3 


0-2-111 


1 





-1 





-1 


-1 2 


0-101 





2 


0-1-111 


V 











-1 / 


V 1 


0-101 / 


V 


1 


0-1 10/ 


/ 1 -1 





1 


-1 


\ 


/ 1 -1 


1 -1 \ 


/ 1 





-1 1 -1 1 \ 


1 -1 


-1 


1 1 


-1 


-1 


2 -1 


-110-10 


1 





-10 1 


1 -2 





1 1 


-1 


-1 


2 -2 


10-10 


1 





-211-11 


1 -3 


-1 


2 2 


-2 


-1 


3 -3 


-12 0-21 , 


1 


-1 


-212-11 , 


-2 





1 2 


-2 


-1 


2 -2 


10-21 








-10 2-11 


-2 





1 1 


-1 


-1 


1 -2 


10-10 








-10 1 1 


V -1 





1 


-1 


/ 


V -1 


10-10/ 


V 





1/ 


/ 1 


-1 


1 


-1 


1 \ 


/ 1 


-110-1 \ 


/ 1 





-11 -1 \ 


2 


-1 








1 





10-1-1 


1 





1-1-10 


2 


-2 


1 


-1 


2 





-12 0-2 


1 





-1 2-1-2 1 


3 -1 


-2 


1 


-1 


3 , 


-1 


-13 0-2-1 , 


2 


-1 


-13-2-2 1 , 


2 


-1 





-1 


3 


-1 


-12 1-2 -1 


2 


-1 


-1 2-1-2 1 


1 


-1 








2 


-1 


-12 0-1 -1 


1 


-1 


-1 2-1-10 


V 











1 / 


V -1 


10-1 / 


V 


-1 


1 -10/ 


/ 1 





-1 1 





-1 \ 


( ^ ° 


-1 1 -1 \ 


/ - 


-1 


-1 1 -1 1 \ 


1 


-1 


1 





-2 


2 


-1 0-1 




-1 


-2 11-10 


1 





-1 1 


1 


-3 


2 


-10 1-2 




-1 


-2-121-21 


1 


-1 


-1 2 


1 


-4 


, 3 


-1-10 1 -2 




-2 


-3 2 2-31 








-1 2 





-3 


2 


-10 0-1 




-2 


-2 2 1-20 


-1 





1 





-2 


1 -1 


0-1 




-1 


-1 11-20 


V 











-1 / 


V 


0-1/ 


\ 





-1 10-10/ 


/ 1 








\ 


/ ] 


1 -1 


-110 \ 




/ 1 1 - 


-1 


-1 1 \ 




1 1 





-1 


1 




1 -1 


-111-1 




2 1 - 


-1 


-10 10 




1 1 





-1 


1 




2 -2 


-111-1 




2 2 - 


-2 


-10 10 




2 


1 


-2 


2 


•) 


2 -2 - 


-2 2 2-2 


, 


3 2 


-2 


-2020 


•) 


2 





-1 


2 




) 2 -1 - 


-2 2 1-1 




2 2 - 


-1 


-2011 




1 





-1 1 


1 




) 1 -1 - 


-1110 




1 1 - 


-1 


-10 11 




V 








1 / 


V c 


) 1 - 


-10 1 / 




V 


1 





-10 10/ 
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/ 1 1 -1 


0- 


-1 \ 


( ^ ^ 


-1 





-1 \ 




/ 1 1 


-1 1 


-1 \ 


1 


0- 


-2 


1 1 





-1 


-1 




2 


-1 1 


-1 


2-1 


0- 


-2 


1 2 


-1 


-1 


-1 




2 1 


-2 2 


-2 


2-1 


1- 


-4 , 


2 2 


-1 


-2 1 


-2 


, 


3 


-2 3 


-3 


1 -1 


10- 


-3 


2 1 


-1 


-1 


-1 




2 


-2 1 2 


-2 


0-1 


10 0- 


-2 


1 


-1 1 


-1 


-1 




1 


-10 2 


-1 


V 


0- 


-1 / 


V 








-1 / 




W 1 


-1 1 


/ 


/ 1 1 


-1 1 


-1 ^ 














1 2 


-1 -1 1 

















1 2 1 


-2 -1 2 


-1 
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-2 -2 3 


-1 
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1 1 
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V 1 
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The character table of G*** : 























10 




















20 




















30 


X44 






























































x| 




-1 














-1 




-1 


-1 


-1 


-1 










-1 


-1 


-1 


-1 


-1 


-1 














X44 




-1 


-1 
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-1 
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-1 


-1 
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-1 
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where A == E(4) == ER(-l) = i. 
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where A = E(3)2 = (-l-ER(-3))/2 = -l-b3, B = 5*E(3)2 == (-5-5*ER(-3))/2 = 
9*ER(-3))/2 = -9-9b3, D = 10*E(3)2 = -5-5*ER(-3) = -5-5i3, E = 16*E(3)2 
-3*E(3)2 = (3+3*ER(-3))/2 = 3+3b3, G = 2*E(3)2 == -l-ER(-3) = -1-13. 
The generators of G"'"^ are: 



-5-5b3, C = 9*E(3)2 == (-9- 
-8-8*ER(-3) = -8-813, F = 
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The representatives of conjugacy classes of G**'^ are: 
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/ 1 -1 


1 \ 


/ 1 -1 








1 


^ 
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10 10 


-1 1 
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-1 
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The character table of G" 
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where A = -E(3) = (l-ER(-3))/2 = -b3. 
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The generators of G"*"^ are: 
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epresentatives of 
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•"« are: 


















/ 1 














\ / 


-1 c 


) 













\ 


/ -1 





1 


- 


1 


\ 


1 








0, 







- 


1 
















-1 


-1 


1 


- 


1 








1 














c 


) -1 
















-2 


-1 


1 1 


- 


2 


1 








1 








, 


c 


) 


-1 













-2 


-2 


1 2 


-1 - 


2 


1 , 











1 








c 


) 







-1 








-1 


-2 


1 1 


- 


2 


1 














1 





c 


) 










-1 





-1 


-1 


1 


- 


1 


1 


V 














1 / V 


c 


) 













-1 / 


V -1 


-1 


1 





/ 


/ -1 





1 








-1 


\ / 


- 


-1 







1 - 


1 \ 


/ 


-1 





1 - 


1 


\ 


-1 


-1 





1 





-1 




- 


-1 1 







- 


1 





-1 


1 


- 


1 





-1 








1 





-2 




- 


-2 1 







1 - 


2 1 


1 


-1 





1 - 


2 





-1 


-1 





2 


-1 


-2 


•) 


-1 - 


-2 2 







1 - 


3 1 





-1 


1 


1 - 


3 








-1 





1 





-2 




-1 - 


-1 2 




-1 


1 - 


2 1 








1 -1 


1 - 


2 




















-1 




-1 - 


-1 1 







- 


1 1 











- 


1 





\ 














-1 


J \ 


-1 - 


-1 1 







c 


/ 


V 













-1 / 


/ 


-1 





1 


-1 


\ 


( ° 


-1 





1 


-1 





\ 


/ 





-1 1 








\ 


-1 










-1 





- 


1 


1 





-1 








1 





-1 1 


-1 


1 





-1 


-1 




1 


-2 


1 











1 


-2 











-1 


-1 2 


-1 


1 





-2 


-1 




1 


-2 


1 


, - 


1 





1 


-2 














-1 2 


-2 


2 


, 


-2 


-1 




1 


-1 


-1 1 


- 


1 





1 


-1 


-1 











1 


-1 


1 





-1 


-1 










-1 1 

















-1 

















1 





V -1 


-1 










/ 


V 

















-1 / 


V 














1 / 


/ 


-1 


1 







\ 


/ 





1 - 


-1 








^ 


/ 





1 


-1 








\ 


1 


-1 


1 




-1 1 





-1 





1 - 


-1 


1 


-1 







-1 


1 


-1 1 


-1 







1 


-2 


2 




-1 1 


-1 


-1 





2 - 


-2 


1 


-1 


1 







1 1 


-2 1 


-1 







1 1 


-2 


2 




-2 2 


-1 , 


-1 


-1 


2 - 


-2 


2 


-2 


1 


■> 





1 


-2 2 


-2 





, 


1 1 


-1 


1 




-1 1 


-1 


-1 


-1 


1 - 


-1 


1 


-1 


1 










-1 1 


-1 







1 1 


-1 







1 


-1 


-1 


-1 


1 








-1 


1 













-1 







V 1 1 


-1 










/ 


\ -1 


-1 


1 











y 


\ 














-] 


/ 


/ 1 





- 


-1 


1 


\ 


' 1 





-1 


1 





\ 




1 1 





-1 


1 \ 






1 


-1 







1 





1 


-1 





1 










1 


-1 





1 












- 


-1 


2 





1 1 


-1 


-1 


2 





-1 




-1 1 





-1 


2 






1 





- 


-1 


2 


, 


2 1 


-1 


-1 


2 





-1 


, 


1 


-1 


-1 


3 


•> 




1 





- 


-1 


1 1 





2 1 


-1 


-1 


1 


1 


-1 







-1 1 


-1 


2 

















1 





1 1 


-1 








1 


-1 













1 






V 













1 / 


. 1 1 


— 1 











) 




V 











1 ) 







THE CHARACTER TABLES OF CENTRALIZERS IN WEYL GROUPS OF E^, S7, F4, G2 



413 



/ 1 





-1 


1 


\ 




f 1 





-1 


1 \ 




1 1 


-1 


1 


\ 


1 


-1 





1 







1 1 





-10 10 




1 1 





-1 1 





2 


-1 


-1 


2 


-1 




1 





-10 2 




2 1 


-1 


-10 2 


-1 


1 2 


-2 


-1 


3 


-1 


, 


1 1 





-2120 


, 


2 2 


-1 


-2 12 


-1 


1 1 


-2 1 


-1 


2 


-1 




1 





-10 2 




1 2 


-1 


-10 2 


-1 


1 1 


-1 





1 


-1 










10 




1 1 


-1 


1 


-1 


\ 1 1 


-1 








/ 




V 





1/ 




V 1 1 


-1 





/ 


/ -1 














^ 




/ 1 





C 


^ 













-1 





















c 












-1 


-1 











1 








0- 


1 










-1 


-1 1 


-1 








1 


; 






-110 0- 


1 










-1 


-1 1 





-1 





1 








-10 10- 


1 










-1 


-1 1 








-1 


1 








-10 1- 


1 










V -1 


-1 1 











y 




1 1 




-10 c 


) 











The character table of G^^'' : 
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-A 


-/B 


-/B 


-B 


-B 


-1 




xi? 




-1 


/B 


/B 


B 


B 


/A 


/A 


-A 


-A 


A 


A 


-/A 


-/A 


-B 


-B 


-/B 


-/B 


-1 




^(8) 
A47 




-1 


/A 


/A 


A 


A 


B 


B 


-/B 


-/B 


/B 


/B 


-B 


-B 


-A 


-A 


-/A 


-/A 


-1 




^(9) 
A47 




-1 


-A 


A 


-/A 


/A 


-/B 


/B 


-B 


B 


-B 


B 


-/B 


/B 


-/A 


/A 


-A 


A 




-1 


y(lO) 
A47 




-1 


-B 


B 


-/B 


/B 


-A 


A 


-/A 


/A 


-/A 


/A 


-A 


A 


-/B 


/B 


-B 


B 




-1 


X47 




-1 


-/B 


/B 


-B 


B 


-/A 


/A 


-A 


A 


-A 


A 


-/A 


/A 


-B 


B 


-/B 


/B 




-1 


y(12) 
A47 




-1 


-/A 


/A 


-A 


A 


-B 


B 


-/B 


/B 


-/B 


/B 


-B 


B 


-A 


A 


-/A 


/A 




-1 


^(13) 
X47 






/A 


-/A 


A 


-A 


B 


-B 


-/B 


/B 


/B 


-/B 


-B 


B 


-A 


A 


-/A 


/A 


-1 


-1 


X47 






/B 


-/B 


B 


-B 


/A 


-/A 


-A 


A 


A 


-A 


-/A 


/A 


-B 


B 


-/B 


/B 


-1 


-1 


X47 






B 


-B 


/B 


-/B 


A 


-A 


-/A 


/A 


/A 


-/A 


-A 


A 


-/B 


/B 


-B 


B 


-1 


-1 


^(16) 
X47 






A 


-A 


/A 


-/A 


/B 


-/B 


-B 


B 


B 


-B 


-/B 


/B 


-/A 


/A 


-A 


A 


-1 


-1 


X47 






-/A 


-/A 


-A 


-A 


-B 


-B 


-/B 


-/B 


-/B 


-/B 


-B 


-B 


-A 


-A 


-/A 


-/A 






^(18) 
X47 






-/B 


-/B 


-B 


-B 


-/A 


-/A 


-A 


-A 


-A 


-A 


-/A 


-/A 


-B 


-B 


-/B 


-/B 






^(19) 
X47 






-B 


-B 


-/B 


-/B 


-A 


-A 


-/A 


-/A 


-/A 


-/A 


-A 


-A 


-/B 


-/B 


-B 


-B 






X47 






-A 


-A 


-/A 


-/A 


-/B 


-/B 


-B 


-B 


-B 


-B 


-/B 


-/B 


-/A 


-/A 


-A 


-A 







where A 



-E(5),B = -E(5)" 



The generators of G"''** are: 

-1 


-1 
-1 



V 



1 0,1 -1 

-1 

-2 



-1 -1 

-1 





1 


0,1 






-1/ 



/lOOOOO 0\ 

10 

10 

10 

10 

1 

000001-1/ 



( -\ 10 

-1-10 1 

-2-111 

-2-2 12 -1 

-1-2 11 

-1-110 

V 



-1 
-1 
-1 
-1 
-1 






\ 



-1 
-1 
-1 
-1 

-1/ 
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The representatives of conjugacy classes of G**'** are: 





/ 1 














\ 


( -^ ^ 


) 





\ 


/ -1 














3 \ 







1 





( 


},0 





- 


10 











-1 
















1 











-1 - 


10 





1 





-1 



















1 





, 


-1 - 


11-10 





1 , 








-1 



















1 





-1 - 


110-1 





1 











-10 



















1 


-1 - 


110 


-1 


1 











0-10 




I 














1/' 


V [ 


) 


-1 


1 / 


V 








-1 / 


/ -1 





1 








-1 \ 


/ -1 


10 


-1 


\ 


/ -1 


1 





-1 


\ 


-1 


-1 





1 





-1 


-1 


-10 10 


-1 





-1 


-1 


1 


-1 




-2 


-1 




1 





-2 1 


-2 


-1110 


-2 


1 


-1 





1 


-2 




-2 


-2 




2 


-1 


-2 1 


-2 


-2 12-1 


-2 


1 


-1 


-1 


2 -1 


-2 


, 


-1 


-2 




1 





-2 1 


-1 


-2110 


-2 


1 





-1 


1 


-2 




-1 


-1 










-1 1 


-1 


-110 


-1 


1 











-1 




V -1 


-1 










/ 


\ 





-1 


1 / 


V 








-1 


/ 


/ 


-1 








1 


-1 \ 


/ 


-10 1 


-1 


\ 


/ 


-1 


1 


-1 \ 







-1 










-1 





-110 


-1 





- 


-1 1 





-1 







-2 







1 


-2 1 





-2101 


-2 


1 


1 - 


-1 


1 


-2 




-1 


-2 


2 





1 


-3 1 


-1 


-2201 


-3 


1 


- 


-1 1 


1 


-3 




-1 


-1 




-1 


1 


-2 1 


-1 


-12-11 


-2 


1 





1 - 


-1 1 


-2 




-1 


-1 










-1 1 


-1 


-110 


-1 


1 











-1 




V -1 


-1 










/ 


V 





-1 


1 / 


V 








-1 / 




/ 


-1 





1 


-1 


\ 


/ 


-10 1-1 





\ 


/ 


-1 


1 -1 





\ 


-1 










-1 





-1 


10-1 








-1 


1 


-1 







-1 


-1 




1 


-2 


1 


-1 


-111-2 





1 








1 -2 







-2 


-1 




1 


-2 


1 


-2 


-111-2 





1 


-1 





1 -2 





■) 


-2 


-1 




1 


-1 


-1 1 


-2 


-111-1 


-1 


1 


-1 





1 -1 


-1 




-1 


-1 










-1 1 


-1 


-110 


-1 


1 











-1 




V -1 


-1 










/ 


V 





-1 


1 / 


V 








-1 


) 


/ 





-1 


1 





\ 


/ 


-110 





\ 


/ 


-1 1 





\ 




1 





-1 


1 


-1 


1 


1 


-11-11 







1 


-1 1 


-1 1 







- 


-1 


-1 


2 


-1 


1 


-1 


-12-11 







1 


-2 2 


-1 


1 










-1 


2 


-2 


2 , 





-12-2 2 





■> 


1 1 


-2 2 


-2 1 


1 













1 


-1 


1 





1-11 







1 1 


-1 1 


-1 


1 



















1 





1 







1 1 


-1 





1 




V 














1 / 


V 


1 


- 


L / 


V 1 1 


-1 





) 




/ 





1 


-1 





\ 


/ 


1-10 





\ 


/ 


1 - 


-1 


\ 




-1 





1 


-1 


1 


-1 


-1 


1-11 


-1 





-1 


1 - 


-1 1 


-1 




-1 





2 


-2 


1 


-1 1 


-1 


2-21 


-1 







1 1 - 


-2 1 


-1 




-1 


-1 


2 


-2 


2 


-2 1 


, -1 


-12-2 2 


-2 







1 - 


-2 2 


-2 


, 


-1 


-1 


1 


-1 


1 


-1 1 


-1 


-11-11 


-1 







- 


-1 1 


-1 




-1 


-1 


1 








-1 1 


-1 


-110 


-1 













-1 




V 


-1 


-1 


1 








/ 


V 





-1 


1 / 


V 











-l) 
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/ 1 


-1 


1 \ 


/ 


1 


-110 \ 


/ 1 


-1 1 


\ 


1 -1 





1 


1 -1 


10 


1 -1 


1 








-1 


2 





-12 


1 1 -1 


-1 2 


-1 1 


1 


-1 


2 0, 


1 


-12 


2 1-1 


-1 2 


-1 1 , 


1 


-1 


1 1 


1 


-1110 


2 1-1 


-1 1 


1 








1 





10 


1 1 -1 





1 


V 





1/ 


V 


01-1/ 


V 1 1 -1 





/ 


/ 1 





-1 1 \ 


/ 1 


0-11 ' 


/ 1 


3 


-1 1 \ 


1 -1 





1 


1 


-10 10 


1 - 


-1 


1 


-1 1 





-12 


-1 1 


0-12 


2- 


-1 


-1 1 1 


1 -1 





-13 


1 


-10-13 


1 2 - 


-2 


-1 2 1 


0-1 


1 


-12 





-11-12 


1 1 - 


-2 1 


-1 1 1 








1 





10 


1 1 - 


-1 


1 


V 





1/ 


V 


1 -1 y V 1 1 - 


-1 


0/ 


/ 1 -1 





1 \ 


/ 1 -1 


1 \ 


/ 1 -1 





1 \ 


1 1 


-1 


1 


1 1 


-10 10 


1 1 


-1 


1 


1 


-1 


2 


1 


-10 2 


2 1 -1 


-1 


1 1 


1 1 


-2 


12 0, 


1 1 


-2120 


2 2-1 


-2 1 


1 1 , 


1 


-1 


2 


1 


-10 2 


1 2 -1 


-1 


1 1 








1 





10 


1 1 -1 





1 


V 





1/ 


V 


1-1/ 


V 1 1 -1 





0/ 


/ -1 





c 


) \ 


/ 1 


\ 


/ 1 





\ 


0-10 





c 




1 





1 








-1 -1 





] 







10 


1 1 





-1 1 


-1 -1 1 


-1 


] 


, 





10 


1 1 -1 


1 


-1 1 


-1 -1 1 





-1 ] 







10 


1 1 -1 


1 


-1 1 


-1 -1 1 





-1 ] 







10 


1 1 -1 





1 


V -1 -1 1 





c 


) / 


^00 


1-1/ 


V 1 1 -1 





/ 
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The character table of G*''** : 

























10 
























20 










A 48 








1 


1 


1 


1 


1 


1 




1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


x2' 




-1 


-1 


1 


-1 


-1 


1 


-1 


-1 




-1 


-1 


1 


-1 


1 


1 


-1 


-1 


1 


-1 


1 


1 


-1 


A48 








-1 


1 


1 


-1 


1 


1 




1 


1 


1 


-1 


1 


-1 


1 


1 


1 


-1 


1 


1 


-1 


X48 




-1 


-1 


-1 


-1 


-1 


-1 


-1 


-1 




-1 


-1 


1 


1 


1 


-1 


-1 


-1 


1 


1 


1 


1 


1 


X48 




-1 


-1 


A 


-A 


-A 


/A 


-/A 


-/A 


/B 


-/B 


-/B 


B 


-B 


B 


B 


-B 


-B 


/B 


-/B 


/B 


/A 


-/A 


xf^ 




-1 


-1 


B 


-B 


-B 


/B 


-/B 


-/B 


A 


-A 


-A 


/A 


-/A 


/A 


/A 


-/A 


-/A 


A 


-A 


A 


/B 


-/B 


xi? 




-1 


-1 


/B 


-/B 


-/B 


B 


-B 


-B 


/A 


-/A 


-/A 


A 


-A 


A 


A 


-A 


-A 


/A 


-/A 


/A 


B 


-B 


X48 




-1 


-1 


/A 


-/A 


-/A 


A 


-A 


-A 


B 


-B 


-B 


/B 


-/B 


/B 


/B 


-/B 


-/B 


B 


-B 


B 


A 


-A 


X48 








-/A 


/A 


/A 


-A 


A 


A 


-B 


B 


B 


/B 


-/B 


/B 


-/B 


/B 


/B 


B 


-B 


B 


A 


-A 


X48 








-/B 


/B 


/B 


-B 


B 


B 


-/A 


/A 


/A 


A 


-A 


A 


-A 


A 


A 


/A 


-/A 


/A 


B 


-B 


X48 








-B 


B 


B 


-/B 


/B 


/B 


-A 


A 


A 


/A 


-/A 


/A 


-/A 


/A 


/A 


A 


-A 


A 


/B 


-/B 


X48 








-A 


A 


A 


-/A 


/A 


/A 


-/B 


/B 


/B 


B 


-B 


B 


-B 


B 


B 


/B 


-/B 


/B 


/A 


-/A 


^(13) 
X48 




-1 


-1 


-A 


-A 


-A 


-/A 


-/A 


-/A 


-/B 


-/B 


-/B 


B 


B 


B 


-B 


-B 


-B 


/B 


/B 


/B 


/A 


/A 


X48 




-1 


-1 


-B 


-B 


-B 


-/B 


-/B 


-/B 


-A 


-A 


-A 


/A 


/A 


/A 


-/A 


-/A 


-/A 


A 


A 


A 


/B 


/B 


X48 




-1 


-1 


-/B 


-/B 


-/B 


-B 


-B 


-B 


-/A 


-/A 


-/A 


A 


A 


A 


-A 


-A 


-A 


/A 


/A 


/A 


B 


B 


X48 




-1 


-1 


-/A 


-/A 


-/A 


-A 


-A 


-A 


-B 


-B 


-B 


/B 


/B 


/B 


-/B 


-/B 


-/B 


B 


B 


B 


A 


A 


X48 








/A 


/A 


/A 


A 


A 


A 


B 


B 


B 


/B 


/B 


/B 


/B 


/B 


/B 


B 


B 


B 


A 


A 


^(18) 
X48 








/B 


/B 


/B 


B 


B 


B 


/A 


/A 


/A 


A 


A 


A 


A 


A 


A 


/A 


/A 


/A 


B 


B 


X48 








B 


B 


B 


/B 


/B 


/B 


A 


A 


A 


/A 


/A 


/A 


/A 


/A 


/A 


A 


A 


A 


/B 


/B 


^(20) 
X48 








A 


A 


A 


/A 


/A 


/A 


/B 


/B 


/B 


B 


B 


B 


B 


B 


B 


/B 


/B 


/B 


/A 


/A 


,,(21) 
X48 


2 




-2 




1 


-2 




1 


-2 




1 


-2 


2 




-1 




1 


-2 


2 




-1 


2 




xi?^ 


2 


-1 


2 






-1 


2 




-1 


2 






-1 


2 


2 






-1 






-1 


2 


2 






-1 


2 






^(23) 
X48 


2 




-2 






/A 


C 




A 


/c 






B 


/D 


-D 






-/B 






/B 


D 


-/D 






-B 


-/C 






^(24) 
X48 


2 




-2 






/B 


D 




B 


/D 






/A 


C 


-/C 






-A 






A 


/C 


-C 






-/A 


-/D 






^(25) 
X48 


2 




-2 






B 


/D 




/B 


D 






A 


/c 


-C 






-/A 






/A 


c 


-/c 






-A 


-D 






X48 


2 




-2 






A 


/C 




/A 


C 






/B 


D 


-/D 






-B 






B 


/D 


-D 






-/B 


-C 






xif^ 


2 


-1 


2 






-/A 


-C 




-A 


-/C 






-B 


-/D 


-D 






-/B 






-/B 


-D 


-/D 






-B 


-/C 






xi?^ 


2 


-1 


2 






-/B 


-D 




-B 


-/D 






-/A 


-C 


-/C 






-A 






-A 


-/C 


-C 






-/A 


-/D 






^(29) 
X48 


2 


-1 


2 






-B 


-/D 




-/B 


-D 






-A 


-/c 


-C 






-/A 






-/A 


-C 


-/c 






-A 


-D 






^(30) 
X48 


2 


-1 


2 






-A 


-/C 




-/A 


-C 






-/B 


-D 


-/D 






-B 






-B 


-/D 


-D 






-/B 


-C 
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30 


xg 


1 


1 


1 


1 : 


L ] 


L 




X48 


1 


1 


-1 


1 ] 


L - 






^(3) 
X48 


1 


1 


-1 


1 - 


1 - 






X48 


1 


1 


1 


1 - 


1 ] 






X48 


/A 


A 


-A 


A ] 


L - 






xS^ 


/B 


B 


-B 


B ] 


L - 






xi? 


B 


/B 


-/B 


/B ] 


L - 






X48 


A 


/A 


-/A 


/A ] 


L - 






X48 


A 


/A 


-/A 


/A - 


1 - 






^(10) 

X48 


B 


/B 


-/B 


/B - 


1 - 






X48 


/B 


B 


-B 


B - 


1 - 






Am 

X48 


/A 


A 


-A 


A - 


1 - 






^(13) 
X48 


/A 


A 


A 


A - 








X48 


/B 


B 


B 


B - 








Am 

X48 


B 


/B 


/B 


/B - 








X48 


A 


/A 


/A 


/A - 








^(17) 
X48 


A 


/A 


/A 


/A - 


L ] 






^(18) 
X48 


B 


/B 


/B 


/B ] 


L ] 






^(19) 
X48 


/B 


B 


B 


B ] 


L ] 






Am 

X48 

,,(21) 

X48 

Am 

X48 


/A 
-1 
-1 


A 

2 
2 


; 


*L 
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-1 

-1 


L ] 




-1 


^(23) 
X48 


-A 


-C 






-/A 






-1 


X48 


-B 


-D 






-/B 






-1 


^(25) 
X48 


-/B 


-/D 
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-1 


Am 

X48 
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-1 
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-1 


Am 
X48 
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-/B 






-1 
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X48 


-/B 


-/D 






-B 






-1 


X48 


-/A 


-/c 






-A 






-1 



A = 

The 

/-I 
-1 

-2 

-2 

-1 

-1 

-1 



E(5),B = E(5)2,C == -2*E(5)'^,D = -2*E(5)3 
generators of G*''^ are: 

1,0 -1 \ 

-10 10-10 

-1 1 1 0-1-1 
-2,1 2 -1 -1 -1 

-2 1 1 0-1-1 

-1 10 0-1 

-1 1 0000/ 
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The representatives o: 
/ 1 


' con 
\ 


ugacj 


T clas 
-1 


,ses 



of C^ are: 









\ / 


-1 








\ 


10 


0,0 












-1 

















-1 











10 













-1 


-1 











1 


-1 





-1 








1 











, 


-1 


-1 


1 


-1 





1 


-1 , 





-1 


[ 


) 








1 










-1 


-1 


1 





-1 


1 


-1 








-1 c 


) 











1 







-1 


-1 


1 











-1 








- 


1 





V 








1 / 


V 


-1 


-1 


1 











/ V 











-1 / 


/ -1 1 








-1 \ 


/ 


-1 





1 








-1 N 


/ -1 


1 





-1 


\ 


-1 -1 


1 





-1 




-1 


-1 





1 





-1 


-1 


-1 1 





-1 





-2 -1 1 


1 





-2 1 




-2 


-1 


1 


1 





-1 -1 


-1 


1 





-2 





-2 -2 1 


2 


-1 


-2 1 


, 


-2 


-2 


1 


2 


-1 


-1 -1 


-1 


-10 2 


-1 


-2 





-1 -2 1 


1 





-2 1 




-1 


-2 


1 


1 





-1 -1 





-1 1 





_2 





-1 -1 1 








-1 1 




-1 


-1 


1 








-1 











-1 





V 








-1 1 / 


V 


-1 


-1 


1 








) 


V 











-1 / 


/ -1 





1 


-1 \ 


/ 





-1 








1 


-1 ^ 


i ° 


-10 


1 - 


1 


\ 


-1 1 








-1 







-1 


1 








-1 





-1 1 


- 


1 





-2 1 





1 


-2 1 







-2 


1 





1 


-1 -1 


1 


-10 


1 - 


2 





-1 -2 2 





1 


-3 1 




-1 


-2 


2 





1 


-2 -1 


, 


-1 1 


1 - 


3 


, 


-1 -1 2 


-1 


1 


-2 1 




-1 


-1 


2 


-1 


1 


-1 -1 





1 -1 


1 - 


2 





-1 -1 1 








-1 1 




-1 


-1 


1 








-1 








- 


1 





V 








-1 1 / 


V 


-1 


-1 


1 








) 


V 










-1 / 


/ -1 


1 


-1 


\ 


/ 





-1 





1 


-1 


\ 


i ° 


-1 1 


-1 




\ 


-1 1 





-1 







-1 





1 





-1 





-1 


1 


-1 







-1 -1 1 


1 


-2 


1 




-1 


-1 


1 


1 


_2 


1 -1 





1 


-2 







-2 -1 1 


1 


-2 


1 


, 


-2 


-1 


1 


1 


_2 


1 -1 , 


-1 


1 


-2 




, 


-2 -1 1 


1 


-1 


-1 1 




-2 


-1 


1 


1 


-1 


-1 


-1 


1 


-1 - 


1 





-1 -1 1 








-1 1 




-1 


-1 


1 








-1 








- 


1 





V 








-1 1 / 


\ 


-1 


-1 


1 








0/ 


V 










-1 / 


/ -1 


1 





\ 


/ 





-1 


1 








\ 


/ 


-1 


1 


\ 






1 -1 


1 


-1 


1 







-1 


1 


-1 


1 







-1 


1 -1 1 









-1 -1 


2 


-1 


1 







-2 


2 


-1 





1 




-2 


2 -1 1 


-1 






0-1 


2 


-2 


2 , 






-2 


2 


-2 


1 


1 


; -'- 


1 -2 


2-2 2 


-1 


1 







1 


-1 


1 






-1 


1 


-1 





1 




1 -1 


1 -1 1 


-1 















1 






-1 











1 




1 -1 


1 


-1 






V 








1 / 


V 1 




-1 











/ 


V 





1 


-1 / 






/ 1 


-1 





\ 


/ 








1 


-1 





N 


/ 


1 -1 







\ 


-1 1 


-1 


1 


-1 




-1 





1 


-1 


1 


-1 


-1 


1 -1 


1 - 


1 





-10 2 


-2 


1 


-1 1 




-1 





2 


-2 


1 


-1 





1 1 -2 


1 - 


1 





-1 -1 2 


-2 


2 


-2 1 


, 


-1 


-1 


2 


-2 


2 


-1 -1 





1 -2 


2 - 


2 


, 


-1 -1 1 


-1 


1 


-1 1 




-1 


-1 


1 


-1 


1 


-1 





0-1 


1 - 


1 





-1 -1 1 








-1 1 




-1 


-1 


1 








-1 








- 


1 





V 








-1 


l) 


V 


-1 


-1 


1 











1 


V 










-1 / 



THE CHARACTER TABLES OF CENTRALIZERS IN WEYL GROUPS OF E^, S7, F4, G2 



419 



/ 1 


-1 


1 \ 


/ 


1 


-1 


1 


\ 


/ 


1 





-1 


1 \ 


1 -1 





1 


1 -1 





1 





1 


-1 





1 





-1 


2 


1 1 -1 


-1 


2 


-1 1 


1 1 


-1 


-1 


2 0-1 


1 


-1 


2 0, 


2 1 -1 


-1 


2 


-1 1 


2 1 


-1 


-1 


2 0-1, 


1 


-1 


1 1 


2 1 -1 


-1 


1 


1 


2 1 


-1 


-1 


1 1 -1 








1 


1 1 -1 








1 


1 1 


-1 





1 -1 


V 





1/ 


V 1 1 -1 








/ 


V 








1-1/ 


/ 1 





-1 1 \ 


/ 1 





-1 


1 \ 


/ 1 








-1 1 \ 


1 -1 





1 


1 -1 








1 


1 


-1 





1 


-1 1 





-12 


2-1 





-1 


1 1 


2 


-1 





-1 2 -1 


1 -1 





-13 


1 2 -2 





-1 


2 1 


1 2 


-2 





-13-1 , 


0-1 


1 


-12 


1 1 -2 


1 


-1 


1 1 


1 1 


-2 


1 


-1 2 -1 








1 


1 1 -1 








1 


1 1 


-1 





1 -1 


V 





1/ 


V 1 1 -1 








0/ 


V 








1 -1 / 


/ 1 -1 





1 \ 


/ 1 -1 








1 \ 


/ 1 - 


-1 





1 \ 


1 1 


-1 


1 


1 1 


-1 





1 


1 1 





-1 


1 


1 


-1 


2 


2 1 -1 


-1 





1 1 


2 1 - 


-1 


-1 


2-1 


1 1 


-2 


12 0, 


2 2-1 


-2 


1 


1 1 , 


2 2 - 


-1 


-2 


12-1, 


1 


-1 


2 


1 2 -1 


-1 





1 1 


1 2 - 


-1 


-1 


2-1 








1 


1 1 -1 








1 


1 1 - 


-1 





1 -1 


V 





1/ 


V 1 1 -1 








0/ 


V 








1-1/ 


/ -1 





c 


) \ 


/ 1 











\ 


/ 1 








\ 


0-10 





c 


) 


1 
















1 








-1 -1 





] 












-1 1 




1 


1 





0-1 


-1 -1 1 


-1 


] 


, 




-1 


1 


-1 1 


■> 


1 


1 


-1 


10 0-1 


-1 -1 1 





-1 ] 






-1 





1 -1 1 




1 


1 


-1 


10-1 


-1 -1 1 





-1 ] 






-1 





1 




1 


1 


-1 


1-1 


V 





-1 ] 


/ 


\ 1 1 


-1 








/ 


I 








1 -1 / 



420 SHOUCHUAN ZHANG, PENG WANG, JING CHENG, HUI YANG 

The character table of G'^'^^ : 























10 




















20 










x| 




1 




1 


1 




1 


1 




1 


1 






1 


1 


1 


1 






1 


1 




1 


1 


X49 




-1 


-1 


-1 


-1 


-1 


-1 


-1 


-1 


-1 


-1 


-1 




1 


1 


-1 


-1 


-1 




1 


1 




1 


1 


xg' 




A 




/A 


A 




/A 


A 




/A 


A 






A 


/A 


/A 


A 






A 


/A 




A 


/A 


xit' 




-A 


-1 


-/A 


-A 


-1 


-/A 


-A 


-1 


-/A 


-A 


-1 




A 


/A 


-/A 


-A 


-1 




A 


/A 




A 


/A 


x^ 




/A 




A 


/A 




A 


/A 




A 


/A 






/A 


A 


A 


/A 






/A 


A 




/A 


A 


x'S 




-/A 


-1 


-A 


-/A 


-1 


-A 


-/A 


-1 


-A 


-/A 


-1 




/A 


A 


-A 


-/A 


-1 




/A 


A 




/A 


A 


xi? 




1 




B 


B 


B 


/B 


/B 


/B 


/E 


/E 


/E 


E 


E 


E 


E 


E 


E 


/E 


/E 


/E 


/B 


/B 


/B 


X49 




-1 


-1 


-B 


-B 


-B 


-/B 


-/B 


-/B 


-/E 


-/E 


-/E 


E 


E 


E 


-E 


-E 


-E 


/E 


/E 


/E 


/B 


/B 


/B 


X49 




A 




C 


D 


B 


/D 


/c 


/B 


/G 


/F 


/E 


E 


G 


F 


F 


G 


E 


/E 


/F 


/G 


/B 


/C 


/D 


X49 




-A 


-1 


-C 


-D 


-B 


-/D 


-/C 


-/B 


-/G 


-/F 


-/E 


E 


G 


F 


-F 


-G 


-E 


/E 


/F 


/G 


/B 


/c 


/D 


X49 




/A 




D 


C 


B 


/C 


/D 


/B 


/F 


/G 


/E 


E 


F 


G 


G 


F 


E 


/E 


/G 


/F 


/B 


/D 


/c 


X49 




-/A 


-1 


-D 


-C 


-B 


-/C 


-/D 


-/B 


-/F 


-/G 


-/E 


E 


F 


G 


-G 


-F 


-E 


/E 


/G 


/F 


/B 


/D 


/c 


(13) 
A49 




1 




E 


E 


E 


/E 


/E 


/E 


B 


B 


B 


/B 


/B 


/B 


/B 


/B 


/B 


B 


B 


B 


/E 


/E 


/E 


,,(14) 
X49 




-1 


-1 


-E 


-E 


-E 


-/E 


-/E 


-/E 


-B 


-B 


-B 


/B 


/B 


/B 


-/B 


-/B 


-/B 


B 


B 


B 


/E 


/E 


/E 


^(15) 
X49 




A 




F 


G 


E 


/G 


/F 


/E 


C 


D 


B 


/B 


/c 


/D 


/D 


/c 


/B 


B 


D 


C 


/E 


/F 


/G 


^(16) 
X49 




-A 


-1 


-F 


-G 


-E 


-/G 


-/F 


-/E 


-C 


-D 


-B 


/B 


/c 


/D 


-/D 


-/c 


-/B 


B 


D 


C 


/E 


/F 


/G 


^(17) 
X49 




/A 




G 


F 


E 


/F 


/G 


/E 


D 


C 


B 


/B 


/D 


/C 


/C 


/D 


/B 


B 


C 


D 


/E 


/G 


/F 


^(18) 
X49 




-/A 


-1 


-G 


-F 


-E 


-/F 


-/G 


-/E 


-D 


-C 


-B 


/B 


/D 


/c 


-/C 


-/D 


-/B 


B 


C 


D 


/E 


/G 


/F 


^(19) 
A49 




1 




/E 


/E 


/E 


E 


E 


E 


/B 


/B 


/B 


B 


B 


B 


B 


B 


B 


/B 


/B 


/B 


E 


E 


E 


X49 




-1 


-1 


-/E 


-/E 


-/E 


-E 


-E 


-E 


-/B 


-/B 


-/B 


B 


B 


B 


-B 


-B 


-B 


/B 


/B 


/B 


E 


E 


E 


^(21) 
A49 




A 




/G 


/F 


/E 


F 


G 


E 


/D 


/C 


/B 


B 


D 


C 


C 


D 


B 


/B 


/C 


/D 


E 


G 


F 


^(22) 
X49 




-A 


-1 


-/G 


-/F 


-/E 


-F 


-G 


-E 


-/D 


-/c 


-/B 


B 


D 


C 


-C 


-D 


-B 


/B 


/c 


/D 


E 


G 


F 


(23) 
A49 




/A 




/F 


/G 


/E 


G 


F 


E 


/C 


/D 


/B 


B 


C 


D 


D 


C 


B 


/B 


/D 


/C 


E 


F 


G 


,,(24) 
X49 




-/A 


-1 


-/F 


-/G 


-/E 


-G 


-F 


-E 


-/C 


-/D 


-/B 


B 


C 


D 


-D 


-C 


-B 


/B 


/D 


/c 


E 


F 


G 


^(25) 
X49 




1 




/B 


/B 


/B 


B 


B 


B 


E 


E 


E 


/E 


/E 


/E 


/E 


E 


/E 


E 


E 


E 


B 


B 


B 


y(26) 
A49 




-1 


-1 


-/B 


-/B 


-/B 


-B 


-B 


-B 


-E 


-E 


-E 


/E 


/E 


/E 


-/E 


-/E 


-/E 


E 


E 


E 


B 


B 


B 


^(27) 
X49 




A 




/D 


/c 


/B 


C 


D 


B 


F 


G 


E 


/E 


/F 


/G 


/G 


/F 


/E 


E 


G 


F 


B 


D 


C 


^(28) 
X49 




-A 


-1 


-/D 


-/C 


-/B 


-C 


-D 


-B 


-F 


-G 


-E 


/E 


/F 


/G 


-/G 


-/F 


-/E 


E 


G 


F 


B 


D 


C 


^(29) 
X49 




/A 




/C 


/D 


/B 


D 


C 


B 


G 


F 


E 


/E 


/G 


/F 


/F 


/G 


/E 


E 


F 


G 


B 


C 


D 


^(30) 
X49 




-/A 


-1 


-/C 


-/D 


-/B 


-D 


-C 


-B 


-G 


-F 


-E 


/E 


/G 


/F 


-/F- 


/G 


-/E 


E 


F 


G 


B 


C 


D 



THE CHARACTER TABLES OF CENTRALIZERS IN WEYL GROUPS OF E^, E7, F4, G2 















30 


xil^ 




1 


1 


1 


1 


1 


A2) 
A49 




1 


1 


-1 


1 


1 


^(3) 
X49 




A 


/A 


/A 


A 


/A 


^(4) 
X49 




A 


/A 


-/A 


A 


/A 


X49 




/A 


A 


A 


/A 


A 


Xf9^ 




/A 


A 


-A 


/A 


A 


xi? 


B 


B 


B 


1 


1 


1 


^(8) 
X49 


B 


B 


B 


-1 


1 


1 


^(9) 
X49 


B 


D 


C 


/A 


A 


/A 


X49 


B 


D 


C 


-/A 


A 


/A 


X49 


B 


C 


D 


A 


/A 


A 


Am 
X49 


B 


C 


D 


-A 


/A 


A 


^(13) 

X49 


E 


E 


E 


1 


1 


1 


^(14) 
X49 


E 


E 


E 


-1 


1 


1 


X49 


E 


G 


F 


/A 


A 


/A 


X49 


E 


G 


F 


-/A 


A 


/A 


An) 
X49 


E 


F 


G 


A 


/A 


A 


^(18) 
X49 


E 


F 


G 


-A 


/A 


A 


^(19) 
X49 


/E 


/E 


/E 


1 


1 


1 


y(20) 
X49 


/E 


/E 


/E 


-1 


1 


1 


A21) 

X49 


/E 


/F 


/G 


/A 


A 


/A 


A22) 
X49 


/E 


/F 


/G 


-/A 


A 


/A 


^(23) 
X49 


/E 


/G 


/F 


A 


/A 


A 


X49 


/E 


/G 


/F 


-A 


/A 


A 


X49 


/B 


/B 


/B 


1 


1 


1 


y(26) 
X49 


/B 


/B 


/B 


-1 


1 


1 


A27) 
X49 


/B 


/C 


/D 


/A 


A 


/A 


y(28) 
X49 


/B 


/C 


/D 


-/A 


A 


/A 


^(29) 
X49 


/B 


/D 


/C 


A 


/A 


A 


^(30) 
X49 


/B 


/D 


/C 


-A 


/A 


A 



where A = E(3)2 = (-l-ER(-3))/2 = -l-b3, B = E(5),C = E(15)^D = E(15)i3,E = E(5)2, F =E(15)",G 



E(15). 




















The generators of G"^" 


are: 














/ -1,1 





\ 




/ -1 





1 





-1 


\ 


10-1 1-1 


1 







-1 


-1 


1 





-1 





10-2 2-1 


1 


-1 




-1 





1 





_2 





1 1 -2,2 -2 2 


-1 




7 


-1 


-1 


2 


-1 


-2 





11-1 1-1 


1 


-1 







-1 


1 





-2 





11-1 


1 


-1 
















-1 





V 


1 


-1 / 




I 














-1 / 



422 



SHOUCHUAN ZHANG, PENG WANG, JING CHENG, HUI YANG 



The representatives o: 
/ 1 


' con 
\ 


ugacj 


T clas 
-1 


,ses 






50 are: 









\ / 


-1 








\ 


10 


0,0 












-1 

















-1 











10 













-1 


-1 











1 


-1 





-1 








1 











, 


-1 


-1 


1 


-1 





1 


-1 , 





-1 


[ 


) 








1 










-1 


-1 


1 





-1 


1 


-1 








-1 c 


) 











1 







-1 


-1 


1 











-1 








- 


1 





V 








1 / 


V 


-1 


-1 


1 











/ V 











-1 / 


/ -1 1 








-1 \ 


/ 


-1 





1 








-1 N 


/ -1 


1 





-1 


\ 


-1 -1 


1 





-1 




-1 


-1 





1 





-1 


-1 


-1 1 





-1 





-2 -1 1 


1 





-2 1 




-2 


-1 


1 


1 





-1 -1 


-1 


1 





-2 





-2 -2 1 


2 


-1 


-2 1 


, 


-2 


-2 


1 


2 


-1 


-1 -1 


-1 


-10 2 


-1 


-2 





-1 -2 1 


1 





-2 1 




-1 


-2 


1 


1 





-1 -1 





-1 1 





_2 





-1 -1 1 








-1 1 




-1 


-1 


1 








-1 











-1 





V 








-1 1 / 


V 


-1 


-1 


1 








) 


V 











-1 / 


/ -1 





1 


-1 \ 


/ 





-1 








1 


-1 ^ 


i ° 


-10 


1 - 


1 


\ 


-1 1 








-1 







-1 


1 








-1 





-1 1 


- 


1 





-2 1 





1 


-2 1 







-2 


1 





1 


-1 -1 


1 


-10 


1 - 


2 





-1 -2 2 





1 


-3 1 




-1 


-2 


2 





1 


-2 -1 


, 


-1 1 


1 - 


3 


, 


-1 -1 2 


-1 


1 


-2 1 




-1 


-1 


2 


-1 


1 


-1 -1 





1 -1 


1 - 


2 





-1 -1 1 








-1 1 




-1 


-1 


1 








-1 








- 


1 





V 








-1 1 / 


V 


-1 


-1 


1 








) 


V 










-1 / 


/ -1 


1 


-1 


\ 


/ 





-1 





1 


-1 


\ 


i ° 


-1 1 


-1 




\ 


-1 1 





-1 







-1 





1 





-1 





-1 


1 


-1 







-1 -1 1 


1 


-2 


1 




-1 


-1 


1 


1 


_2 


1 -1 





1 


-2 







-2 -1 1 


1 


-2 


1 


, 


-2 


-1 


1 


1 


_2 


1 -1 , 


-1 


1 


-2 




, 


-2 -1 1 


1 


-1 


-1 1 




-2 


-1 


1 


1 


-1 


-1 


-1 


1 


-1 - 


1 





-1 -1 1 








-1 1 




-1 


-1 


1 








-1 








- 


1 





V 








-1 1 / 


\ 


-1 


-1 


1 








0/ 


V 










-1 / 


/ -1 


1 





\ 


/ 





-1 


1 








\ 


/ 


-1 


1 


\ 






1 -1 


1 


-1 


1 







-1 


1 


-1 


1 







-1 


1 -1 1 









-1 -1 


2 


-1 


1 







-2 


2 


-1 





1 




-2 


2 -1 1 
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2 


-2 
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-2 


2 


-2 


1 


1 
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1 -2 
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-1 


1 







1 


-1 


1 






-1 


1 


-1 





1 




1 -1 


1 -1 1 


-1 















1 






-1 











1 




1 -1 


1 


-1 






V 








1 / 


V 1 




-1 











/ 


V 





1 


-1 / 






/ 1 


-1 





\ 


/ 








1 


-1 





N 


/ 


1 -1 







\ 


-1 1 


-1 


1 


-1 




-1 





1 


-1 


1 


-1 


-1 


1 -1 


1 - 


1 





-10 2 


-2 


1 


-1 1 




-1 





2 


-2 


1 


-1 





1 1 -2 


1 - 


1 





-1 -1 2 


-2 


2 


-2 1 


, 


-1 


-1 


2 


-2 


2 


-1 -1 





1 -2 


2 - 


2 


, 


-1 -1 1 


-1 


1 


-1 1 




-1 


-1 


1 


-1 


1 


-1 





0-1 


1 - 


1 





-1 -1 1 








-1 1 




-1 


-1 


1 








-1 








- 


1 





V 








-1 


l) 


V 


-1 


-1 


1 











1 


V 










-1 / 
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/ 1 


-1 


1 \ 


/ 


1 


-1 


1 


\ 


/ 


1 





-1 


1 \ 


1 -1 





1 


1 -1 





1 





1 


-1 





1 





-1 


2 


1 1 -1 


-1 


2 


-1 1 


1 1 


-1 


-1 


2 0-1 


1 


-1 


2 0, 


2 1 -1 


-1 


2 


-1 1 


2 1 


-1 


-1 


2 0-1, 


1 


-1 


1 1 


2 1 -1 


-1 


1 


1 


2 1 


-1 


-1 


1 1 -1 








1 


1 1 -1 








1 


1 1 


-1 





1 -1 


V 





1/ 


V 1 1 -1 








/ 


V 








1-1/ 


/ 1 





-1 1 \ 


/ 1 





-1 


1 \ 


/ 1 








-1 1 \ 


1 -1 





1 


1 -1 








1 


1 


-1 





1 


-1 1 





-12 


2-1 





-1 


1 1 


2 


-1 





-1 2 -1 


1 -1 





-13 


1 2 -2 





-1 


2 1 


1 2 


-2 





-13-1 , 


0-1 


1 


-12 


1 1 -2 


1 


-1 


1 1 


1 1 


-2 


1 


-1 2 -1 








1 


1 1 -1 








1 


1 1 


-1 





1 -1 


V 





1/ 


V 1 1 -1 








0/ 


V 








1 -1 / 


/ 1 -1 





1 \ 


/ 1 -1 








1 \ 


/ 1 - 


-1 





1 \ 


1 1 


-1 


1 


1 1 


-1 





1 


1 1 





-1 


1 


1 


-1 


2 


2 1 -1 


-1 





1 1 


2 1 - 


-1 


-1 


2-1 


1 1 


-2 


12 0, 


2 2-1 


-2 


1 


1 1 , 


2 2 - 


-1 


-2 


12-1, 


1 


-1 


2 


1 2 -1 


-1 





1 1 


1 2 - 


-1 


-1 


2-1 








1 


1 1 -1 








1 


1 1 - 


-1 





1 -1 


V 





1/ 


V 1 1 -1 








0/ 


V 








1-1/ 


/ -1 





c 


) \ 


/ 1 











\ 


/ 1 








\ 


0-10 





c 


) 


1 
















1 








-1 -1 





] 












-1 1 




1 


1 





0-1 


-1 -1 1 


-1 


] 


, 




-1 


1 


-1 1 


■> 


1 


1 


-1 


10 0-1 


-1 -1 1 





-1 ] 






-1 





1 -1 1 




1 


1 


-1 


10-1 


-1 -1 1 





-1 ] 






-1 





1 




1 


1 


-1 


1-1 


V 





-1 ] 


/ 


\ 1 1 


-1 








/ 


I 








1 -1 / 
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The character table of G"^" : 























10 




















20 








x| 




1 




1 


1 




1 


1 




1 


1 






1 


1 


1 


1 






1 


1 




1 


Xso 




-1 


-1 


-1 


-1 


-1 


-1 


-1 


-1 


-1 


-1 


-1 




1 


1 


-1 


-1 


-1 




1 


1 




1 


Xso 




A 


-1 


/A 


A 


-1 


/A 


A 


-1 


/A 


A 


-1 




-A 


-/A 


/A 


A 


-1 




-A 


-/A 




-A 


Xso 




/A 


-1 


A 


/A 


-1 


A 


/A 


-1 


A 


/A 


-1 




-/A 


-A 


A 


/A 


-1 




-/A 


-A 




-/A 


Xfo' 




-/A 




-A 


-/A 




-A 


-/A 




-A 


-/A 






-/A 


-A 


-A 


-/A 






-/A 


-A 




-/A 


Xso 




-A 




-/A 


-A 




-/A 


-A 




-/A 


-A 






-A 


-/A 


-/A 


-A 






-A 


-/A 




-A 


Xso 




-1 


-1 


B 


B 


B 


/B 


/B 


/B 


/c 


/C 


/c 


-C 


-C 


-C 


C 


C 


C 


-/c 


-/c 


-/c 


-/B 


-/B 


Xfo^ 




-1 


-1 


C 


C 


C 


/C 


/c 


/C 


B 


B 


B 


-/B 


-/B 


-/B 


/B 


/B 


/B 


-B 


-B 


-B 


-/c 


-/C 


Xso 




-1 


-1 


/c 


/c 


/c 


c 


c 


c 


/B 


/B 


/B 


-B 


-B 


-B 


B 


B 


B 


-/B 


-/B 


-/B 


-C 


-C 


X^o"' 




-1 


-1 


/B 


/B 


/B 


B 


B 


B 


C 


C 


C 


-/C 


-/C 


-/C 


/c 


/C 


/c 


-C 


-C 


-C 


-B 


-B 


X^o^' 




A 


-1 


D 


E 


B 


/E 


/D 


/B 


/F 


/G 


/c 


-C 


-F 


-G 


G 


F 


c 


-/c 


-/G 


-/F 


-/B 


-/D 


^(12) 

Xso 




/A 


-1 


E 


D 


B 


/D 


/E 


/B 


/G 


/F 


/c 


-C 


-G 


-F 


F 


G 


c 


-/c 


-/F 


-/G 


-/B 


-/E 


^(13) 

Xso 




/A 


-1 


F 


G 


C 


/G 


/F 


/C 


E 


D 


B 


-/B 


-/E 


-/D 


/D 


/E 


/B 


-B 


-D 


-E 


-/c 


-/F 


Xso 




A 


-1 


G 


F 


C 


/F 


/G 


/C 


D 


E 


B 


-/B 


-/D 


-/E 


/E 


/D 


/B 


-B 


-E 


-D 


-/c 


-/G 


^(15) 

Xso 




/A 


-1 


/G 


/F 


/c 


F 


G 


c 


/D 


/E 


/B 


-B 


-D 


-E 


E 


D 


B 


-/B 


-/E 


-/D 


-C 


-G 


X^o^' 




A 


-1 


/F 


/G 


/c 


G 


F 


c 


/E 


/D 


/B 


-B 


-E 


-D 


D 


E 


B 


-/B 


-/D 


-/E 


-C 


-F 


X^o^' 




A 


-1 


/E 


/D 


/B 


D 


E 


B 


G 


F 


C 


-/C 


-/G 


-/F 


/F 


/G 


/c 


-C 


-F 


-G 


-B 


-E 


X^o^' 




/A 


-1 


/D 


/E 


/B 


E 


D 


B 


F 


G 


C 


-/C 


-/F 


-/G 


/G 


/F 


/c 


-C 


-G 


-F 


-B 


-D 


X^o^' 




1 




-/B 


-/B 


-/B 


-B 


-B 


-B 


-C 


-C 


-C 


-/c 


-/C 


-/c 


-/c 


-/C 


-/c 


-C 


-C 


-C 


-B 


-B 


Xfo"' 




1 




-/C 


-/C 


-/C 


-C 


-C 


-C 


-/B 


-/B 


-/B 


-B 


-B 


-B 


-B 


-B 


-B 


-/B 


-/B 


-/B 


-C 


-C 


Xfo^' 




1 




-C 


-C 


-C 


-/C 


-/c 


-/C 


-B 


-B 


-B 


-/B 


-/B 


-/B 


-/B 


-/B 


-/B 


-B 


-B 


-B 


-/c 


-/c 


xg'' 




1 




-B 


-B 


-B 


-/B 


-/B 


-/B 


-/c 


-/c 


-/c 


-C 


-C 


-C 


-C 


-C 


-C 


-/C 


-/C 


-/C 


-/B 


-/B 


Xfo'' 




-/A 




-/D 


-/E 


-/B 


-E 


-D 


-B 


-F 


-G 


-C 


-/c 


-/F 


-/G 


-/G 


-/F 


-/c 


-C 


-G 


-F 


-B 


-D 


^(24) 

Xso 




-A 




-/E 


-/D 


-/B 


-D 


-E 


-B 


-G 


-F 


-C 


-/c 


-/G 


-/F 


-/F 


-/G 


-/c 


-C 


-F 


-G 


-B 


-E 


Xfo'' 




-A 




-/F 


-/G 


-/C 


-G 


-F 


-C 


-/E 


-/D 


-/B 


-B 


-E 


-D 


-D 


-E 


-B 


-/B 


-/D 


-/E 


-C 


-F 


xg'' 




-/A 




-/G 


-/F 


-/C 


-F 


-G 


-C 


-/D 


-/E 


-/B 


-B 


-D 


-E 


-E 


-D 


-B 


-/B 


-/E 


-/D 


-C 


-G 


^(27) 

Xso 




-A 




-G 


-F 


-C 


-/F 


-/G 


-/C 


-D 


-E 


-B 


-/B 


-/D 


-/E 


-/E 


-/D 


-/B 


-B 


-E 


-D 


-/c 


-/G 


^(28) 

Xso 




-/A 




-F 


-G 


-C 


-/G 


-/F 


-/c 


-E 


-D 


-B 


-/B 


-/E 


-/D 


-/D 


-/E 


-/B 


-B 


-D 


-E 


-/c 


-/F 


Xso 




-/A 




-E 


-D 


-B 


-/D 


-/E 


-/B 


-/G 


-/F 


-/c 


-C 


-G 


-F 


-F 


-G 


-C 


-/c 


-/F 


-/G 


-/B 


-/E 


Xso 




-A 




-D 


-E 


-B 


-/E 


-/D 


-/B 


-/F 


-/G 


-/c 


-C 


-F 


-G 


-G 


-F 


-C 


-/C 


-/G 


-/F 


-/B 


-/D 
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30 


xiV 


1 




1 


1 


1 


1 


1 


A2) 

X50 


1 




1 


1 


-1 


1 


1 


^(3) 
X50 


-/A 




-A 


-/A 


/A 


-A 


-/A 


^(4) 
X50 


-A 




-/A 


-A 


A 


-/A 


-A 


^(5) 
X50 


-A 




-/A 


-A 


-A 


-/A 


-A 


Xfo^ 


-/A 




-A 


-/A 


-/A 


-A 


-/A 


xi? 


-/B 


-B 


-B 


-B 


-1 


1 


1 


^(8) 
X50 


-/c 


-C 


-C 


-C 


-1 


1 


1 


^(9) 
X50 


-C 


-/c 


-/c 


-/c 


-1 


1 


1 


^(10) 
X50 


-B 


-/B 


-/B 


-/B 


-1 


1 


1 


X50 


-/E 


-B 


-E 


-D 


/A 


-A 


-/A 


Am 
X50 


-/D 


-B 


-D 


-E 


A 


-/A 


-A 


^(13) 

X50 


-/G 


-C 


-G 


-F 


A 


-/A 


-A 


^(14) 
X50 


-/F 


-C 


-F 


-G 


/A 


-A 


-/A 


,X15) 
X50 


-F 


-/c 


-/F 


-/G 


A 


-/A 


-A 


^(16) 
X50 


-G 


-/c 


-/G 


-/F 


/A 


-A 


-/A 


X50 


-D 


-/B 


-/D 


-/E 


/A 


-A 


-/A 


^(18) 
X50 


-E 


-/B 


-/E 


-/D 


A 


-/A 


-A 


^(19) 
X50 


-B 


-/B 


-/B 


-/B 


1 


1 


1 


y(20) 
X50 


-C 


-/c 


-/c 


-/c 


1 


1 


1 


,X21) 
X50 


-/c 


-C 


-C 


-C 


1 


1 


1 


y(22) 
X50 


-/B 


-B 


-B 


-B 


1 


1 


1 


^(23) 
X5O 


-E 


-/B 


-/E 


-/D 


-A 


-/A 


-A 


X50 


-D 


-/B 


-/D 


-/E 


-/A 


-A 


-/A 


^(25) 
X50 


-G 


-/c 


-/G 


-/F 


-/A 


-A 


-/A 


y(26) 
X50 


-F 


-/c 


-/F 


-/G 


-A 


-/A 


-A 


A27) 
X50 


-/F 


-C 


-F 


-G 


-/A 


-A 


-/A 


^(28) 
X50 


-/G 


-C 


-G 


-F 


-A 


-/A 


-A 


^(29) 
X50 


-/D 


-B 


-D 


-E 


-A 


-/A 


-A 


^(30) 
X50 


-/E 


-B 


-E 


-D 


-/A 


-A 


-/A 



where A = -E(3) = (l-ER(-3))/2 = -b3, B = -E(5),C = -E(5)2 ,D = -E(15)i3,E 
= -E(15). 

The generators of G^^^ are: 

/ 1 -1,0 \ / -1 

010-1 000 0-10 

011-2 001 00-1 

2 1 -2,-1 1 , 

2 1-2-110 000 

110-1-110 00000-1 

VllO -1 000/Vo 



E(15)«,F = -E(15)",G 



-1 



-1 



\ 











-1/ 



426 



SHOUCHUAN ZHANG, PENG WANG, JING CHENG, HUI YANG 



The representatives of con 
/lOOO 00^^ 


ugac} 


r classes of G^^^ are: 

-111 -10 \ / 


-1 


-1 


1 1 




1 \ 






1 0,0 






-112-1 


-1 1 -1 


1 -1 


-1 


2 


- 


1 




10 







-12 2-1 


-1 -1 


1 -1 


-2 


1 2 


- 


2 1 




1 





, 


-12 3-1 


-2 1-2 , 


2 -2 


-3 


1 3 


- 


2 1 


, 


1 







-12 2-1 


-1 1 -2 


1 -1 


-2 


3 


- 


2 1 




1 







-1110 


-1 1 -2 


1 


-2 


2 


- 


1 




V 


1 / 


V 


-10 10 


-1 / V 


1 


-1 


1 


- 


1 ) 




/ -10 


1 \ 


/ -1 


10 \ / 





-1 





1 - 


L 1 \ 


-1-10 1 


-1 1 


-1 -1 


110-1 





-1 


-1 





1 


1 


0-2001 


-1 1 


1 -1 -1 


2 0-1 


-1 


-1 


-1 





2 - 


L 1 


-1-2 1 


-1 1 


, 1 -2 -2 


13-1-1 


7 J- 


-2 


-1 





2 - 


L 2 


-1 -11-11 


-1 1 


1 -2 -2 


12 0-1 


-1 


-1 


-1 





1 


1 


-1 -11-11 





1 -2 -1 


110-1 


-1 


-1 


-1 


1 





1 


V -1 -1 1 


/ 


V -1 


1 -1 y 


V -1 














1 / 


/ 0-110 





\ / 1 


-1 \ 


/ 







-1 


1 - 


1 \ 




0-1010 





1 


-10 


1 







-1 


- 


1 




-1-12 


-1 


1 1 


-2001 


1 1 







-2 


1 - 


1 




-2-12 1 


-1 


2 1 


-2-10 1 


1 2 







-2 


1 - 


2 


1 


-2-12 1 


-1 


2 1 


-2-110 


1 1 







-1 


- 


1 




-1-1 11 


-1 


1 1 


-1-110 


1 1 




-1 





- 


1 




V -1 -1 10 





/ V 1 1 


-1 0/ 


V 1 











- 


1 / 




/ 10 -1 


\ 


/ 1 


-1 \ 


/ 1 




-1 


-1 


1 


\ 




11-1-1 


1 


110 


-1 1 -1 


-1 1 







-2 


1 






-111 -2 


1 


2 


-1 1 -1 


-1 1 


2 


-1 


-2 


2 - 


1 




-12 2-1 -3 


1 1 , 


12 


-11-1 , 


-2 2 


3 


-1 


-3 


2 - 


1 


1 


-12 2-1 -2 


1 


11-11 


-1 1 -1 


-1 1 


2 





-3 


2 - 


1 




-12 1-1 -1 


1 


11-11 


-10 


-1 


2 





-2 


1 






V 10 -1 


1 / 


V 1 1 -1 


0/ 


V -1 


1 





-1 


1 


/ 




/ 1 -1 -1 1 


\ 


/ -1 





\ 












1-1-211- 


-1 1 


0-10 


















1-2-211 


1 


0-1 


















1-2-312- 


-1 2 , 





-10 















1-2-211- 


-1 2 





0-10 















1-1-10 1- 


-1 2 





0-1 















V 1 -10 





l) 


V 


0- 


-1 / 
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10 










xiV 




1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 




Xfi^ 




-1 


-1 


1 


1 


-1 


-1 


1 


1 


-1 


-1 


1 


1 


-1 


X51 




A 


/A 


-/B 


-/c 


c 


B 


-B 


-C 


/c 


/B 


-/A 


-A 


-1 


^(4) 
X5I 




B 


/B 


-C 


-A 


/A 


/C 


-/c 


-/A 


A 


C 


-/B 


-B 


-1 


X5I 




C 


/C 


-A 


-/B 


B 


/A 


-/A 


-B 


/B 


A 


-/c 


-C 


-1 


xn 




/c 


c 


-/A 


-B 


/B 


A 


-A 


-/B 


B 


/A 


-C 


-/c 


-1 


xi? 




/B 


B 


-/c 


-/A 


A 


C 


-C 


-A 


/A 


/C 


-B 


-/B 


-1 


X5I 




/A 


A 


-B 


-C 


/C 


/B 


-/B 


-/c 


C 


B 


-A 


-/A 


-1 


X5I 




-/A 


-A 


-B 


-C 


-/c 


-/B 


-/B 


-/c 


-C 


-B 


-A 


-/A 




^(10) 
X5I 




-/B 


-B 


-/c 


-/A 


-A 


-C 


-C 


-A 


-/A 


-/c 


-B 


-/B 




X51 




-/c 


-C 


-/A 


-B 


-/B 


-A 


-A 


-/B 


-B 


-/A 


-C 


-/c 




Am 
X51 




-C 


-/c 


-A 


-/B 


-B 


-/A 


-/A 


-B 


-/B 


-A 


-/c 


-C 




^(13) 

X51 




-B 


-/B 


-C 


-A 


-/A 


-/c 


-/c 


-/A 


-A 


-C 


-/B 


-B 




^(14) 
X51 




-A 


-/A 


-/B 


-/c 


-C 


-B 


-B 


-C 


-/c 


-/B 


-/A 


-A 





vhere A 
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/ 


0-1100 C 


N 




/ 


1-10 


\ 


/ 





1 





-1 1 


-1 \ 





-10 10 







10-10 








1 1 





-1 


-1 





-1-12 -1 







11-20 


1 




1 1 





-2 1 


-1 





-2-12 1 -1 


, 





2 1-2-1 


1 


: -'- 


2 1 





-2 1 


-2 





-2-12 1-1 







2 1-2-1 


1 




1 1 





-1 


-1 


-1 


-10 11-10 




1 


10-1-1 


1 




1 1 


-1 





-1 


V -1 


-10 10 y 




V 1 


10-10 


0/ 


V 1 











-1 / 


/ 


10 -1 \ 




fO 1 





-1 \ 


/ 


1 1 


-1 


-1 1 


\ 





11-1-10 1 




1 1 


0-11 


-1 


-1 


1 1 





-2 1 





-1 


11 -2 1 




2 


0-11 


-1 


-1 


1 2 


-1 


-2 2 


-1 


-1 


2 2-1-311 


, 


1 2 


0-11 


J- 7 


-2 


2 3 


-1 


-3 2 


-1 


-1 


2 2-1-201 




1 1 


-11-11 


-1 


-1 


1 2 





-3 2 


-1 


-1 


2 1-1-10 1 




1 1 


-11-10 





-1 


2 





-2 1 





V 


10 -10 1/ 




Vl 1 


-10 


/ 


V -1 


1 





-1 1 


/ 


/ 1 


-1-10 1 \ 




f -^ 
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-1-211-11 




- 


-10 

















-2-2 11 1 







0-100 

















-2-312-12 


, 
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0-1 

















-1-10 1-12 










-1 












\ 1 


-10 1 / 




V 





-1 ) 












The character table of C-^ : 


















10 












X52 


11 1111 1 


1 1 1 


1 1 1 






X52 


1-1-111-1 -1 


1 1 -1 


-1 1 1 


-1 








X^S 


1 A /A /B /C C B 


B C /C 


/B /A A 










xit' 


1 -A -/A /B /C -C -B 


B C -/C 


-/B /A A 


-1 








X52 


IB /B C A /A /C 


/C /A A 


C /B B 










xr2' 


1 -B -/B C A -/A -/C 


/C /A -A 


-C /B B 


-1 








xg 


1 C /C A /B B /A 


/A B /B 


A /C C 










X52 


1 -C -/C A /B -B -/A 


/A B -/B 


-A /C C 


-1 








X52 


1 /C C /A B /B A 


A /B B 


/A C /C 










^(10) 
A52 


1 -/C -C /A B -/B -A 


A /B -B 


-/A C /C 


-1 








X52 


1 /B B /C /A A C 


C A /A 


/C B /B 










y(12) 
X52 


1 -/B -B /C /A -A -C 


C A -/A 


-/C B /B 


-1 








X52 


1 /A A B C /C /B 


/B /C C 


B A /A 










X52 


1 -/A -ABC -/C -/B 


/B /C -C 


-B A /A 


-1 








where . 


A. = E(7)4,B = E(7),C = 


EC 


0^. 
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ihe gene] 
/ 


-ator 



3 ot G°=3 are: 
1,-1 -1 1 


\ 


/ -1 





i\ 


1 1 


-100 


1 


M 




-1 


1 


1 -2 


1 


1-10 0-111 


1 


-100 


1 




-1 1 


1 


1 -2 -1 


1 


1-10 0-102 





-100 


2 




-2 1 


L,2 


-3 -1 2 


, 


1-10 0-213 , 





-2 1 


2 


■> 


-2 1 


1 


1 -2 -1 


2 


0-110-212 





-1 1 


1 




-1 1 





1 -2 


1 


0-101-211 





000 


1 




V 1 





0-10 


1 / 


^0 00-110/ 


V 


000 


1 ) 




/ 1 1 


-1 


1 -1 \ 








1 1 


-2 


2-10 








2 1 


-2 


2-2 








2 1 


-3 


4-3 








2 


-2 


3-2 








2 


-2 


2-10 








V 1 -1 1 -1 1 y 

The representatives of conjugac] 
/lOOO 00\/ 


f classes of G^'^^ are: 

-1 -1 1 -1 1 \ 




/ -1 -1 


1 -1 1 


\ 




1 





3,0 


-2-110 10 




-2 1 


-1 1 







1 








-3-111-110 




-2 -1 1 


0-12 










1 


0, 


-4-2 11 10 


, 


-4 -1 2 


0-12 





7 








1 


-3-2 11 1 




-3 -1 2 


-1 1 


1 










1 


-2-110 1 




-2 -1 2 


-1 1 







V 





1 / V 


-1 1/ 


V -1 1 


-1 1 


/ 




/ -1 -1 





1-110 


\ / -1 -1 1 -1 1 \ 


/ -1 


-1 1 


-1 1 


-1 -2 





10 1-1 


-1 -1-12-101 


-1 


-1 1 


-1 1 -1 


-2 -2 





2-11-1 


-1 -2-12-111 


-1 


-2 1 


-1 2 -1 


-2 -3 





2-12-2 


-1 -3-24-211 


, -2 


-2 1 1 


-2 3 -2 


-1 -3 





2-11-1 


-1 -3-13-101 


-1 


-2 1 1 


-2 2 -1 


-1 -2 





10 


-1-2 2-101 


-1 


-2 1 1 


-1 1 -1 


V -1 


-1 


10 


/V-1-1 1 00/ 


V 


-1 1 


-1 1 -1 


/ -1 -1 





1 -1 1 \ 


/ -1 -1 1 -1 1 \ 


/ -1 - 


-101- 


-1 1 \ 


-1 -1 





1-111 


-1-110-12 -1 


-1 


001- 


-2 1 1 


-2 -1 





2-211 


-2-111-22 -1 


-1 - 


-101- 


-2 2 1 


-2 -2 


-1 


3-212 


-3-120-23-1 , 


-2 - 


-102- 


-322, 


-2 -2 





2-102 


-2-120-22 


-2 - 


-111- 


-2 1 2 


-1 -1 





1-10 2 


-1-110-11 


-1 - 


-111- 


-2 1 1 


V -1 





1/ 


\0 00-110/ 


V -1 


010- 


-110/ 


( "^ "^ 





1 -1 1 \ 


/ -1 -1 1-11 \ 


/ -1 


-1 1 


-1 1 \ 


-2 


-1 


2-110 


-1-12-2 1 





-1 1 


-2 2 


-1 -2 


-1 


3-210 


-2-12-2 2 


-1 


-102 


-3 2 


-3 


-2 


4-320 


-2-13-4 3 


-1 


-102 


-4 3 1 


-3 


-1 


3-210 


0-202-320 


-1 


-1 1 1 


-3 2 1 


-2 


-1 


2-101 


0-202-210 





-1 1 


-2 1 1 


V -1 


-1 


10 0/ 


V 


-10 1-1 


1 


-i) 


V 


000 


-1 


1 


oj 
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/ -1 


-11 1 -1 \ 


/ -1 -1 1 


1 -1 \ 


/ -1 -1 1 1 


-1 \ 


-2 


-110 10 


-2-12 





-1-20101 


-1 


-2 


-11 2-1 


-2-12 


1 -1 


-1-20102 


-2 


-3 


-2 1 12-1 , 


-3-2 3 


1 -1 


-1-30103 


-3 , 


-2 


-2 1 11 


-2-2 2 


1 


-30102 


-2 


-1 


-11-111 


-1 -1 2 -1 


1 


-20011 


-1 


\ -1 


1-110 / 


V -1 1-1 


10 0/ 


V -10 10 


-1 / 


/ -1 


-1 1 1 -1 \ 


^-1-1100 


1 -1 \ / 


-1-110 1 


-1 \ 


-1 


-21100-1 


-1-10 1 


1 -1 


-1-11 -12 


-1 


-1 


-21101-2 


-2-2101 


1 -1 


-1-11 -13 


-2 


-1 


-32101-3 , 


-2-3011 


2 -2 , 


-2 -1 2-1-14 


-2 , 





-31101-2 


-1-3011 


1 -1 


-1 -1 2-1-13 


-1 





-21010-1 


-1-2010 


1 


0-11-102 


-1 


V 


-10 10-1/ 


V -1 -1 1 


/ V 


1-10 1 


-1 / 


/ -1 


-1 1 1 -1 \ 


^-1-11 


1 -1 \ 


/ -1 -1 1 


1 -1 \ 


-1 


-110 10-1 


-1-12 - 


-1 1 -1 


-10 1-10 


2 -1 


-2 


-22010-1 


-1-12 - 


-1 2 -2 


-2 -12-1 


2 -1 


-2 


-32110-2 , 


-2 -14-1- 


-1 2 -2 


-3 -12-1 


3 -1 


-1 


-31110-1 


-1 -13-1- 


-1 2 -1 


-2 -12-1 


2 


-1 


-21100 


-12-1 


1 -1 


-1-11 -1 


2 


V -1 


-10 10 / 


V 1-1 


1 -1 / 


V -1 1 -1 


1 / 


/ -1 


-110 1 -1 N 


/ -1 -1 1 


1 -1 


\ / -1 -1 1 


1 -1 \ 


-1 


2-101-1 


0-100 


2-2 


-110 


1 -2 


-2 


-13-1 1-1 


-1-2 10 


2-2 


-1-2 2 


1 -2 


-3 


-14-1 1-1 


-1-2 10 


-1 4 -3 


, -1-2 3 -1 


2 -3 


-2 


-13-1 1 


0-210 


-1 3 -2 


-2 2 0-1 


2 -2 


-1 


-12 0-110 


0-201 


-1 2 -1 


-2 11-1 


1 -1 


V -1 


1 -1 1 y 


V -10 1 


-1 1 -1 . 


/ V -10 1-1 


1 -1 / 


/ -1 


-111-10 \ 


/ -1 -1 1 1 


-1 \ 


/ -1 -1 1 1 -1 


\ 


-2 


-1110-10 


-2020 


-10 


-1-10 2-1- 


-1 1 


-2 


-2 2 1 -1 


-2-13 


-10 


-1-2 12-1- 


-1 1 


-3 


-3 2 2 -1-1 


-4-14 


-10 


, -1-3 4-2- 


-1 1 , 


-2 


-3120-10 


-3-13 


-1 1 


-1-3 3-1- 


-1 1 


-2 


-2110 


-2-12 


-1 1 


-1-2 2 -1 


1 


V -1 


-10 10 J 


V -1 10 


-110/ 


V -1 -1 1 


/ 


/ -1 


-111-10 \ 


/ -1 -1 1 1 


-1 \ 


/ -1 -1 1 1 -1 


\ 


-1 


-111-10-1 


-10 11 


-2 1 


-10 2-20 





-1 


-221-10-1 


-1-12 1 


-2 1 


-212-20 





-2 


-231-21-2 , 


-2-12 2 


-302, 


-213-41 





-1 


-221-21-1 


-2-12 1 


-2 2 


-212-31 





-1 


-211-11-1 


-1-111 


-2 1 1 


-202-21 





V 


-10 1-11-1/ 


V -1 10 


-110/ 


V -10 1-11 


-1 / 
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/ -1 


\ 


/ -1 








o\ 


/ -1 





\ 


-2 


-10 10 


-2010 


-1 


1 


-2 1 










-2 


0-1100 


-2100 


-1 


1 


-3 1 










-3 


-1-12 -1 


-4110 


-1 


1 , 


-4 


1 





, 


-2 


-1-12 0-1 


-3110 


-1 


1 


-3 


1 


-1 1 




-2 


10-10 


-2110 


-1 





-2 


1 


-1 1 




V -1 


1 -1 y 


V -1 1 1 -1 





0/ 


V -1 





01/ 


/ -1 


\ 


/ -1 





\ 


/ -1 





\ 


-1 


-1 1-11 


-1-10 1 


-1 


1 -1 


-1 


-1 


10 0-1 


-1 


-10 1-11 


-10-11 


-1 


1 -1 


-2 -1 





10 0-1 


-1 


-1-10 2-21 , 


-2001 


-2 


2 -2 


, -2 -1 


-1 


2-11-2 


-1 


-1-111-21 


-10 1 


-2 


1 -1 


-1 -1 


-1 


2-10-1 


-1 


1-21 


-10 1 


-1 


-1 


-1 -1 


-1 


2-100 


V -1 


1-10/ 


V 





-1 / 


V -1 


-1 


10 0/ 


/ -1 


\ 


^-1000 





\ 


/ 


-10 





\ 


-1 


1-10 1 


-110 0-1 




-1 




0-10 








-1 


10-10 1 


-2010-1 




-1 




0-1 








-2 


11-21-12 , 


-3110-2 




-1 


■> 





-1 


0, 


-2 


11-10-12 


-2110-2 















-10 


-1 


11-10-11 


-10 1-2 















0-10 


V -1 


11-10 / 


V 0-1 




/ 


\ 








-1 / 


/ -1 


10 0-1 \ 


/ -1 1 





-1 \ 


/ -1 1 





-1 \ 


-2 


-1110-1 


-2020 


-1 





-2 1 1 





0-10 




-2 


110-2 


-2120 


-1 


-1 


-3 2 





0-10 




-3 


-112 0-2-1 , 


-4130 


-1 


-1 , 


-4 2 


1 


0-2 


, 


-2 


-10 2 0-2 


-3120 


-1 


-1 1 


-3 1 


1 


-2 1 




-2 


10-1 


-2110 


-1 





-2 1 


1 


-1 -1 1 




\ -1 


1-1 / 


V -1 1 1 -1 





/ 


V -1 1 





0-11/ 


/ -1 


1 -1 N 


/ -1 10 





-1 


\ / -1 


1 


-1 \ 


-1 


-111-1 -1 


-10 1 





-1 -1 


-1 1 


1 


0-10-1 


-1 


11-1-1-1 


-2-111 





-1 -1 


-2 


2 


0-10-1 


-2 


2 1-20-2 


, -2-112 


-1 


-1 -2 


, -3 1 


3 


0-2 0-1 


-1 


11-20-1 


-1-10 2 


-1 


-1 -1 


-2 1 


2 


0-200 


-1 


1-10-1 


-1-10 2 


-1 


-1 


-1 


1 


1-200 


V 


-1 y 


V -10 1 





-1 


/ V 


1 


0-10 / 


/ 


-1 1 1 -1 \ 


,^0 0-1 


1 1 


-1 \ 


'000 


-1 


1 1 -1 \ 




-1 


10-111-1 


0-10 


1 1 


-2 


1 


-2 


2 




-1 


0-112-1 


0-1-1 


1 2 


-2 





-2 


2 1 




-2 


0-122-2 , 


0-1-1 


1 3 


-4 , 





-3 


4 




-1 


0-121-1 


1-1-1 


1 2 


-3 





-2 


3 




-1 


1-111-1 


0-10 


1 1 


-2 


1 


~2 


2 




V -1 


1-110 / 


V -1 


1 


-1 


) \ 


,-101 


-1 


10 0/ 
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/ 0-111 


-1 \ 


/ 


- 


-1 1 1 -1 \ 


/ 


-1 


1 


1 


-1 \ 




10-102 


-2 


1 


-1 - 


-12 0-1 


1 1 


-2 


1 


1 


-1 




0-103 


-2 


1 


-1 -1 - 


-12 1-1 


1 


-2 


1 


2 


-1 




-111-204 


-3 , 


2 


-1 -1 - 


-2 3 1-2 , 


1 1 1 


-4 


2 


2 


-1 


7 


11-203 


-2 


2 


-1 -1 - 


-12 1-2 


1 1 1 


-3 


1 


2 


-1 




1-10 2 


-2 


1 


-1 - 


-12 0-1 


1 1 


-2 


1 


1 


-1 




V 1-10 1 


-1 / 


V 


-1 


10-1/ 


V 1 


-1 





1 


-1 / 




/ 1-1 


-1 1 ' 


/ 





1 -1 -1 1 \ 


/ 





1 


-1 


-1 1 \ 


-1-10 2 -1 


-1 1 




-1 1 


1-201 


-1 





2 


-2 





-10 2-1 


-2 1 




-1 1 1 


1-2-11 








2 


-2 


-1 


-1 -1 -1 4 -2 


-2 1 


; 


-2 1 1 


2-3-12 


, 





3 


-4 





-1 -1 -1 3 -1 


-2 1 




-2 1 1 


1-2-12 








2 


-3 





-10-12 -1 


-1 1 




-1 1 


1-201 





-1 


2 


-2 





V 0-110 


-1 1 , 


/ V 


1 


0-1 1 / 


V 1 


-1 


1 


-1 


/ 


/ 1-110 


-1 \ 


i ^ 


1 -1 


1 -1 \ 


'001 


-1 


1 





-1 \ 




-111-110 


-1 








1 -2 


1 1 


-1 





1 


-2 




-10 2-110 


-1 





-1 1 


1 -2 


2 


-1 





1 


-2 




-202-120 


-2 , 





-1 1 


11-4, 


-1 1 3 


-2 





2 


-3 




-10 1-12 


-1 


1 


-10 


1 1 -3 


1 2 


-2 





2 


-2 




-10 1-111 


-1 





-10 


1 1 -2 


1 


-1 





2 


-2 




V -1 1 -1 1 


/ 


V 


-10 


10-1/ 


,001 


-1 





1 


-1 / 




/ -1 -1 1 -1 1 


\ 


/ 1 





\ 


/ 1 










\ 


-2-10 1 





1 


-1 


10 0-1 


1 1 







-1 


1 -1 


-2-2 1 1 





1 


-1 


10 0-1 


1 1 







-1 


1 -1 


-3-3 2 1 


-1 


2 


-1 -1 


2-11-2 


, 1 1 1 







-2 


2 -1 


-2-3 2 





2 


-1 -1 


10 1-2 


1 1 1 


-] 


L 


-1 


2 -1 


-2-2 11 





1 


-1 -1 


10 1-1 


1 







-1 


2 -1 


V -1 -1 1 


/ 


V 1 


-1 -1 


10 0/ 


V 1 







-1 


1 C 


/ 
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-A 
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/A 


A 


-1 


/A 


-1 


-A 
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-C 


-A 
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A 
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-1 


-/A 


-A 


-1 


/A 


-3 
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c 


^(59) 
X53 


-A 


-/A 




-A 




-/A 


-A 


-1 


-C 




A 


-/c 


/A 


3 


/A 
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-1 


-1 


A 
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-1 
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-/A 
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-A 


-/A 
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/A 


-C 


A 


3 


A 


/A 


-1 


-1 


/A 


A 


-1 


/A 


-3 


A 
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X^^3^ 






















Xfa^ 


-1 








-1 


-1 


-1 


-1 






X53 


-1 


-1 


-1 


-1 


-1 


-1 


-1 








X53 


-1 


-1 


-1 


-1 


-1 


-1 


-1 


-1 






X53 


-1 








-1 


-1 


-1 








xr3^ 
















-1 






xi? 




-1 


-1 


-1 














X53 




-1 


-1 


-1 








-1 






X53 


/A 


-/A 


-A 




-1 


A 


/A 


/A 


-A 


-/A 


AW) 
X53 


A 


-A 


-/A 




-1 


/A 


A 


A 


-/A 


-A 


X53 


/A 


/A 


A 


-1 


-1 


A 


/A 


-/A 


-A 


-/A 


y(12) 
X53 


A 


A 


/A 


-1 


-1 


/A 


A 


-A 


-/A 


-A 


,,(13) 
X53 


/A 


/A 


A 


-1 


-1 


A 


/A 


/A 


-A 


-/A 


y(14) 
X53 


A 


A 


/A 


-1 


-1 


/A 


A 


A 


-/A 


-A 
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/A 


-/A 


-A 




-1 


A 


/A 
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-A 
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60 


X53 


A 


-A 


-/A 






/A 


A 


-A 


-/A 


-A 


X53 


-/A 


-/A 


-A 






-A 


-/A 


/A 


-A 


-/A 


y(18) 
A53 


-A 


-A 


-/A 






-/A 


-A 


A 


-/A 


-A 


X53 


-/A 


/A 


A 


-1 




-A 


-/A 


-/A 


-A 


-/A 


X53 


-A 


A 


/A 


-1 




-/A 


-A 


-A 


-/A 


-A 


^(21) 
X53 


-/A 


/A 


A 


-1 




-A 


-/A 


/A 


-A 


-/A 


X53 


-A 


A 


/A 


-1 




-/A 


-A 


A 


-/A 


-A 


X53 


-/A 


-/A 


-A 






-A 


-/A 


-/A 


-A 


-/A 


^(24) 
A53 


-A 


-A 


-/A 






-/A 


-A 


-A 


-/A 


-A 


^(25) 
X53 


2 


2 


2 


2 


2 


2 


2 




2 


2 


^(26) 
X53 


-2 


-2 


_2 


-2 


-2 


-2 


-2 






2 


2 


A27) 
X53 


-2 


2 


2 


2 


-2 


-2 


-2 






2 


2 


^(28) 
X53 


2 


-2 


_2 


-2 


2 


2 


2 






2 


2 


A29) 
X53 


B 


B 


/B 


2 


2 


/B 


B 






/B 


B 


X53 


/B 


/B 


B 


2 


2 


B 


/B 






B 


/B 


y(31) 
X53 


-B 


-B 


-/B 


-2 


-2 


-/B 


-B 






/B 


B 


y(32) 
X53 


-/B 


-/B 


-B 


-2 


-2 


-B 


-/B 






B 


/B 


(33) 
X53 


-B 


B 


/B 


2 


-2 


-/B 


-B 






/B 


B 


^(34) 
X53 


-/B 


/B 


B 


2 


-2 


-B 


-/B 






B 


/B 


y(35) 
X53 


B 


-B 


-/B 


-2 


2 


/B 


B 






/B 


B 


^(36) 
X53 


/B 


-/B 


-B 


-2 


2 


B 


/B 






B 


/B 


^(37) 
X53 


-3 


3 


3 


3 








-1 


3 


3 


^(38) 
X53 


-3 


3 


3 


3 










3 


3 


^(39) 
X53 


3 


-3 


-3 


-3 


-1 


-1 


-1 


-1 


3 


3 


^(40) 
X53 


3 


-3 


-3 


-3 


-1 


-1 


-1 




3 


3 


^(41) 
X53 


3 


3 


3 


3 


-1 


-1 


-1 




3 


3 


^(42) 
X53 


3 


3 


3 


3 


-1 


-1 


-1 


-1 


3 


3 


^(43) 
X53 


-3 


-3 


-3 


-3 










3 


3 


,X44) 
X53 


-3 


-3 


-3 


-3 








-1 


3 


3 


^(45) 
X53 


C 


-C 


-/c 


3 




-A 


-/A 


/A 


-/c 


-C 
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X53 


/c 


-/c 


-C 


3 




-/A 


-A 


A 


-C 


-/c 


y(47) 
X53 


c 


-C 
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-A 


-/A 


-/A 


-/c 


-C 


^(48) 
X53 


/c 


-/c 


-C 


3 




-/A 


-A 


-A 


-C 


-/c 


^(49) 
X53 


-C 


c 


/c 


-3 


-1 


A 


/A 


/A 


-/c 


-C 


^(50) 
X53 


-/c 


/c 


c 


-3 


-1 


/A 


A 


A 


-C 


-/c 


y(51) 
X53 


-C 


c 


/c 


-3 


-1 


A 


/A 


-/A 


-/c 


-C 


J52) 
X53 


-/c 


/c 


c 


-3 


-1 


/A 


A 


-A 


-C 


-/c 


X53 


-C 


-C 


-/c 


3 


-1 


A 


/A 


-/A 


-/c 


-C 


^(54) 
X53 


-/c 


-/c 


-C 


3 


-1 


/A 


A 


-A 


-C 


-/c 


y(55) 
X53 


-C 


-C 


-/c 


3 


-1 


A 


/A 


/A 


-/c 


-C 


^(56) 
X53 


-/c 


-/c 


-C 


3 


-1 


/A 


A 


A 


-C 


-/c 


y(57) 
X53 


c 


c 


/c 


-3 




-A 


-/A 


-/A 


-/c 


-C 


,X58) 
X53 


/c 


/c 


c 


-3 




-/A 


-A 


-A 


-C 


-/c 


^(59) 
X53 


c 


c 


/c 


-3 




-A 
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-/c 


-C 
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E(3) == (l-ER(-3))/2 == -b3, B = 2*E(3)2 = -l-ER(-3) = -1-13, C == -3*E(3)2 = (3+3*ER(-3))/2 



where A 
= 3+3b3 

The generators of G^'^* are: 
/ -1 1 
-1 1 




-1 1 



-2 1 0,0 
-2 







2 
1 




1 
1 
-4 
1 
1 
1 



1 1 \ 

-2 1 



-3 2 
3 

-3 2 

-2 1 

-1 0/ 



/I 










Vo 



-1 1 
-1 1 



-1 

-2 
-2 
-2 



-110-1 



-10-11 
V -1 

The representatives of conjugacy classes of G*^* are: 
/lOOO 00\/-l-l 

1 0,0 



1 -2 
-1 









1/ 



/-I 







V 



1 

-1 1 



10 

1 





V 

1 1 

1 1 








\ 











/-111 






1 




-1 
-1 

-2 
-3 

-2 
-2 

1 -1 

-1 









1 
I J 



-1 -2 

-1 -2 

-2 -3 

-2 -2 

-1 -1 



1 
1 
2 
2 
2 
1 



V 

\ 













-1 



1 -1/ 



1 
1 

2 

3 

3 

2 

1 

-1 1 
-1 1 
-1 1 



-1 1 
-1 2 
-1 1 
-1 1 














1 


-1 \ 












1 


-1 







-1 























/ 





1 \ 



-111-11-11 



-1 1 

-2 1 



V 







-2 
-1 1 
-1 1 



-1 -1 





V 



-2 1 
-2 2 
-1 1 
-1 1 
-1 1 
-1 1 
-1 -1 1 
1 
2 
1 





-1 
-2 
-1 







2 
3 

2 
1 



-1 -1 
V -1 

/ -1 1 1 -1 





-1 
-1 
-1 



V 



-2 
-2 -1 



1 1 \ / 
1 -1 

1 -1 



1 

1 

1 

I ) 



1 





-1 

-2 
-2 
-1 
-1 

-1 





1 

1 

2 

1 1 
1 1 
1 
1 

1 

1 1 
1 2 



-1 











V 
1 



1 

2 
2 
2 
1 




-1 







-1 1 \ 
-10 10 
-2020 
-3020 
-2-12 
-2010 
-1 1 -1 / 







-1 






-1 1 
2 



-2 
-1 
-1 
-1 



-1 -1 

-1 -1 

-1 -1 

-1 -1 



-1 



1 

1 

1 1 
1 1 
1 2 
1 2 
1 1 
1 



-1 0/ V 

-l\ ( i) 

-I 

-I 

-2 

-I 

-I 

-1/ V 

-1 1 



-1 
-1 
-1 
















-1 




1 

1 1 

2 1 
2 1 



-2 1 
-1 1 









-1 



-1 0/ 



-1 

-1 

-2 

-2 

-1 






-1 
-1 1 
1 
1 




-1 1 





-1 









-1 1 

-2 1 



-2 1 
-3 1 
-3 1 



1 
1 
1 

-2 1 
-1 1 









-1 




-1 







-1 
-1 
-1 
-1 

-1 1/ 

-1\ 

1 -1 

-1 

1 -2 



\ 










-1/ 
-1 \ 

-1 
-1 

-2 
-1 
-1 
-1/ 

o\ 





-1 
-1 



-1/ 
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/ 


-1 


1 


-1 1 \ 


^ -1 1 1 \ 


f -11 


1 - 


1\ 


1 


-2 


1 


-1 1 


-1-10 10 1 


0-100 


2 -1 


1 


-3 


2 


-1 1 


-1-11-11 2 


-10 -11 


2 -1 


2 1 


-4 


2 


-211, 


-2-11-12-13 , 


-1 1-1-11 


3 -2 , 


1 1 


-3 


2 


-2 1 


-1 -11-12-12 


1-1-11 


2 -1 


1 1 


-2 


1 


-10 


-10 1-110 1 


10-10 


2 -1 


V 1 


-1 





0/ 


V -1 1-11 / 


Vooo 00 


1 -1 / 


/ 








-1 1 1 \ 


/ 1 -1 -1 \ 


/ 1-1 


-1 1 \ 


1 


-1 





-12 


-1 10 1-2 


10 


-2 1 


1 


-1 





-1 2 1 


-1 10 1-2-1 


1 1-1 


-2 1 


2 1 


-2 





-231, 


-2-1202-3-1 , 


1-111-1 


-3 2 , 


1 1 


-1 





-2 3 


-1-110 2-3 


0-111-1 


-2 1 


1 1 





-1 


-12 


-1-10 11-2 


0-101 


-2 1 


V 1 





-1 


10/ 


V -10 10-1 / 


V 


-1 1 / 


/ 





1 


-1 -1 \ 


/ 1 -1 1 -1 ^^ 


/ 1 


-1 1 \ 


1 1 








-1 -1 


-1 2-11-1 


2-1 


-1 1 


1 1 


-1 




-1 -2 


-1 3-21 -1 


10 2-1 


-1 1 


2 1 


-1 




-2 1-3 , 


-2 -14-2 2 -1 -1 


1-13-1 


-1 -1 2 


1 1 


-1 




-2 1 -2 


-1 -13-2 2-1 


0-13-1- 


-1 1 


1 


-1 




-1 -1 


-1-12-110 


0-12-1 


1 


V 1 


-1 




-10 0/ 


Vo-11000 J 


V 1-1 


1/ 


/ 







-1 1 -1 \ 


/ 1 -1 1 -1 \ 


^011-210 


\ 




1 1 


1 - 


-1 


-1 1 -1 


11-10-1 


12-200 







1 1 


1 - 


-1 


-1 2 -2 


2 0-10-1 


2 2-301 







2 1 


1 - 


-1 


-2 3-3 , 


2 1-20-10 


2 3-401 





J 


1 1 


1 - 


-1 


-2 3 -2 


110-10-1 


112-301 







1 


1 - 


-1 


-1 2 -1 


0-1 


2-201 







V 1 








-110/ 


Vooo -1/ 


V 1 -10 1 


-1 / 




/ 1 -1 


-] 


1 


-1 1 N 


/ 1 -1 -1 1 -1 N 


/ 1 -1 


1 \ 


-2 





1 


-1 1 


1-1-11-11 -1 


0-210 


1 


1 -2 


-] 


2 


-1 -1 1 


1-1-22-11 -2 


1-210 


-1 1 1 


1 -3 





2 


-1 -2 2 


2-1-22-22 -3 


1-320 


-10 2, 


1 -2 





1 


-2 1 


2 -2 1-11-2 


1-2 2-1 


1 


-1 





1 


-2 1 


1 -11-10-1 


0-12-1 


1 


V 








-1 1 y 


V 1 -11-10 y 


V 1-1 





ij 
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/ 1 -1 





1 


-1 \ 


/ 1 -1 1 


-1 \ 




/ -1 


-1010 





-1 \ 


1 -1 





-1 2 


-1 


1-110 


-1 




-1 


-2011 


-1 





1 -1 





-1 3 


-2 


0-120 


-2 




-1 


-2011 


-1 


-1 


2 -1 





-2 4 


-3 


0-230 


-2 


, 


-2 


-3112 


-2 


-1 


2 


-1 


-1 3 


-2 


0-221 


-2 




-2 


-2111 


-2 





1 


1 -1 


-1 2 


-1 


0-220 


-1 




-1 


-10 11 


-2 





\ 1 





-1 1 


/ 


V -1 1 


-1 1 / 




V 


-10 10 


-1 


/ 


/ 1 1 


-1 


-1 


1 \ 


/ 1 1 -1 


1 \ 












1 2 


-1 


-1 





12 -1-1 


1 












1 2 


-2 1 


-1 -1 


1 


12 -1-1 


1 1 












2 3 


-3 1 


-2 


1 , 


2 3-1-1 -2 


2 1 












2 2 


-3 1 


-1 





2 2-1-1 -1 


2 












1 1 


-2 1 


-1 





11 -1-1 


2 












V 1 


-1 





/ 


Vol -1 


1 I 
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The character table of G*^* : 























10 




















20 












A 54 




















































X54 




-1 




-1 






-1 


-1 






-1 


-1 








-1 


-1 








-1 


-1 


-1 




-1 


x| 




-1 




-1 


-1 


-1 
















-1 


-1 


-1 


-1 


-1 


-1 








-1 






X54 






-1 








-1 


-1 


-1 








-1 


-1 


-1 




-1 








-1 


-1 


-1 






X54 






-1 




-1 


-1 






-1 




-1 


-1 


-1 








-1 


-1 


-1 








-1 




-1 


X54 




-1 


-1 


-1 


-1 


-1 


-1 


-1 


-1 








-1 






-1 




-1 


-1 




-1 


-1 








X54 




-1 


-1 


-1 










-1 




-1 


-1 


-1 


-1 


-1 


-1 


















-1 


xfi 










-1 


-1 


-1 


-1 






-1 


-1 




-1 


-1 






-1 


-1 




-1 


-1 






-1 


^{9) 
A 54 








-1 


A 


-A 


-A 


A 






-A 


A 


-1 


A 


-A 






-A 


A 


-1 


A 


-A 


-1 




A 


X54 








-1 


-A 


A 


A 


-A 






A 


-A 


-1 


-A 


A 






A 


-A 


-1 


-A 


A 


-1 




-A 


X^i^' 




A 




-1 


B 


/B 


-B 


-/B 


-1 




B 


/B 


A 


-B 


-/B 


-A 


-A 


-/B 


-B 


A 


/B 


B 




-1 


-/B 


xiT 




-A 




-1 


-/B 


-B 


/B 


B 


-1 




-/B 


-B 


-A 


/B 


B 


A 


A 


B 


/B 


-A 


-B 


-/B 




-1 


B 


xlf' 




-A 




-1 


/B 


B 


-/B 


-B 


-1 




/B 


B 


-A 


-/B 


-B 


A 


A 


-B 


-/B 


-A 


B 


/B 




-1 


-B 


xli^' 




A 




-1 


-B 


-/B 


B 


/B 


-1 




-B 


-/B 


A 


B 


/B 


-A 


-A 


/B 


B 


A 


-/B 


-B 




-1 


/B 


x^i^' 




-1 


-1 




A 


-A 


-A 


A 


-1 




A 


-A 


1 


-A 


A 


-1 


1 


-A 


A 


-1 


A 


-A 


-1 




-A 


X54 




-1 


-1 




-A 


A 


A 


-A 


-1 




-A 


A 


1 


A 


-A 


-1 


1 


A 


-A 


-1 


-A 


A 


-1 




A 


X^^4^' 




-A 


-1 




B 


/B 


-B 


-/B 






-B 


-/B 


-A 


B 


/B 


A 


-A 


-/B 


-B 


A 


/B 


B 




-1 


/B 


,,(18) 

X54 




A 


-1 




-/B 


-B 


/B 


B 






/B 


B 


A 


-/B 


-B 


-A 


A 


B 


/B 


-A 


-B 


-/B 




-1 


-B 


^(19) 
X54 




A 


-1 




/B 


B 


-/B 


-B 






-/B 


-B 


A 


/B 


B 


-A 


A 


-B 


-/B 


-A 


B 


/B 




-1 


B 


^(20) 
X54 




-A 


-1 




-B 


-/B 


B 


/B 






B 


/B 


-A 


-B 


-/B 


A 


-A 


/B 


B 


A 


-/B 


-B 




-1 


-/B 


^(21) 
X54 




1 


-1 


-1 


-A 


A 


-A 


A 


-1 




A 


-A 


1 


A 


-A 


1 


-1 


A 


-A 


-1 


A 


-A 






-A 


xg^' 




1 


-1 


-1 


A 


-A 


A 


-A 


-1 




-A 


A 


1 


-A 


A 


1 


-1 


-A 


A 


-1 


-A 


A 






A 


,X23) 
X54 




A 


-1 


-1 


-B 


-/B 


-B 


-/B 






-B 


-/B 


-A 


-B 


-/B 


-A 


A 


/B 


B 


A 


/B 


B 


-1 


-1 


/B 


xir' 




-A 


-1 


-1 


/B 


B 


/B 


B 






/B 


B 


A 


/B 


B 


A 


-A 


-B 


-/B 


-A 


-B 


-/B 


-1 


-1 


-B 


^(25) 
X54 




-A 


-1 


-1 


-/B 


-B 


-/B 


-B 






-/B 


-B 


A 


-/B 


-B 


A 


-A 


B 


/B 


-A 


B 


/B 


-1 


-1 


B 


^(26) 
X54 




A 


-1 


-1 


B 


/B 


B 


/B 






B 


/B 


-A 


B 


/B 


-A 


A 


-/B 


-B 


A 


-/B 


-B 


-1 


-1 


-/B 


^(27) 
X54 




-1 






-A 


A 


-A 


A 






-A 


A 


-1 


-A 


A 


-1 


-1 


A 


-A 


-1 


A 


-A 






A 


xr' 




-1 






A 


-A 


A 


-A 






A 


-A 


-1 


A 


-A 


-1 


-1 


-A 


A 


-1 


-A 


A 






-A 


xr4^' 




-A 






-B 


-/B 


-B 


-/B 


-1 




B 


/B 


A 


B 


/B 


A 


A 


/B 


B 


A 


/B 


B 


-1 


-1 


-/B 


,X30) 
X54 




A 






/B 


B 


/B 


B 


-1 




-/B 


-B 


-A 


-/B 


-B 


-A 


-A 


-B 


-/B 


-A 


-B 


-/B 


-1 


-1 


B 


^(31) 
X54 




A 






-/B 


-B 


-/B 


-B 


-1 




/B 


B 


-A 


/B 


B 


-A 


-A 


B 


/B 


-A 


B 


/B 


-1 


-1 


-B 


xg^' 




-A 






B 


/B 


B 


/B 


-1 




-B 


-/B 


A 


-B 


-/B 


A 


A 


-/B 


-B 


A 


-/B 


-B 


-1 


-1 


/B 
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xiV 
















A2) 

X54 


-1 






-1 




-1 




X54 




-1 


-1 


-1 




-1 




X54 




-1 


-1 


-1 


-1 


-1 




X54 


-1 






-1 


-1 


-1 




xr4^ 










-1 






x^I 


-1 


-1 


-1 




-1 






AS) 
X54 


-1 


-1 


-1 










^(9) 
X54 


-A 


-A 


A 


-1 


-1 




-1 


^(10) 
X54 


A 


A 


-A 


-1 


-1 




-1 


X54 


-B 


/B 


B 


-1 


-A 


A 


-A 


,X12) 
X54 


/B 


-B 


-/B 


-1 


A 


-A 


A 


^(13) 
X54 


-/B 


B 


/B 


-1 


A 


-A 


A 


^(14) 
X54 


B 


-/B 


-B 


-1 


-A 


A 


-A 


,,(15) 
X54 


A 


A 


-A 


-1 


1 


1 


-1 


X54 


-A 


-A 


A 


-1 


1 


1 


-1 


X54 


B 


-/B 


-B 


-1 


A 


A 


-A 


^(18) 
X54 


-/B 


B 


/B 


-1 


-A 


-A 


A 


^(19) 

X54 


/B 


-B 


-/B 


-1 


-A 


-A 


A 


X54 


-B 


/B 


B 


-1 


A 


A 


-A 


,X21) 
X54 


A 


-A 


A 




1 


-1 


-1 


y(22) 
X54 


-A 


A 


-A 




1 


-1 


-1 


^(23) 
X54 


B 


/B 


B 




A 


-A 


-A 


^(24) 
X54 


-/B 


-B 


-/B 




-A 


A 


A 


^(25) 
X54 


/B 


B 


/B 




-A 


A 


A 


X54 


-B 


-/B 


-B 




A 


-A 


-A 


X54 


-A 


A 


-A 




-1 


-1 


-1 


X54 


A 


-A 


A 




-1 


-1 


-1 


^(29) 
X54 


-B 


-/B 


-B 




-A 


-A 


-A 


^(30) 
X54 


/B 


B 


/B 




A 


A 


A 


^(31) 
X54 


-/B 


-B 


-/B 




A 


A 


A 


^(32) 
X54 


B 


/B 


B 




-A 


-A 


-A 



where A = E(4) = ER(-l) = i, B = -E(8). 
The generators of C-'^ arc: 



/ 


-1 


1,-1 


1 





\ 




/ 1 1 


-10 


-1 \ 


1 


-1 





-1 1 


1 


-1 




1 





-2 


1 


-2 


1 


-1 1 


1 


-1 




2 


-10 


-2 


1 


-2,1 


-2 


2 2 


-2 




1 


2 


-10 1 


-4 


1 


-1 


1 


-2 2 


1 


_2 




1 


-10 10 


-3 





-1 


1 


-1 1 


1 


_2 







-110 


-2 


V 





1 


-1 


1 


-1 / 




^00 





-1 / 
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The representatives of conjugacy 
/lOOO 00\/-l 
1 0,0 -1 

10 -1 

10 0, -2 
10 -1 

10 -1 

Voooo oi/Vo 

( -I 10 00\/-l 

-2010001 -1 

-2-120001 -1 

-3-121-102, -1 

-2-111-111 

-1 10-111 
Vo OOOOOl/ 
/ -1 1 -1 1 \ 

-10 1-22 

-11-10 1-22 

-11-10 2-43 
1-10 1-33 
1-10 1-22 

V -1 1 -1 1 y 

/ -1 1 -1 1 \ 

1-10-111-1 10 

1-21-111-1 11 

1-21-222-2, 11 

1-11-221-2 01-1 

0-11-111-2 01 

Vo 1-101-1/ Vol 
/o 01 -ll-l^^y^o 

-112-1-11 -1 
-10 3-1-11 -1 
-114-2-22 -1 
-10 3-1-22 -1 
2-1-11-1 
Vo 01-1 1-1 /Vo -1010 
/O 20-100 0\/l-l 
-12 1-2100 20-1 

-13 0-2100 2-10 

-14 0-3200 , 3-1-1 
030-3 200 20 

2 0-211-1 10 

Vo 10-101 0/VOO 



classes of G^^^ are: 
' -1 1 1 -1 
-2011-1 
-3111-1 
-4121-1 
-3021-1 
-2020-1 
-10 10-1 
2-10 
2-21 
-13-2 1 
4-42 
3-31 
2-21 
V 1-10 
/ -1 1 
-2010 
-2100 
-3110-11 
-2001-11 
-10 1-10 

Voooo 

/ 



\ 




-1 
-1 


/ 



/-I 









V 








-1 












-1 
-1 

-2 
-2 













-1 
-1 

-2 
-2 



\ 








-1 

-1/ 
-1 \ 

-1 
-1 

-2 
-2 
-1 
-1/ 
1 0\ 





1 



/-I 1 

-1 

-1 1 

-2 1 

-1 1 

-1 1 

V 1 






-1 
-1 
-1 






1 



2 
2 
1 -3 



1 -4 
-3 



-1 










-1 -1 







-1 

1 

_ . 1 1 

-1-12 1 

-1-12 2 

-110 2 

-10 11 

1 







1 

-1 1 

-1 1 





3 
2 
1 0/ 
-1 



Vo 

/o 
1 

1 

1 

1 



Vo 



-2 
1 







1 
2 
2 
3 
3 
2 
1 

-1 
-2 1 







1 1 
1 1 1 
1 1 1 
1 1 
1 1 
1 
1 1 








-1 
-1 

-2 
-2 



-1 -1 




\ 










-1/ 





-1 
-1 

/ 

o\ 






1 



-3 1 

-2 1 



\ 



-2 
-2 
-3 
-3 
-2 
-1 







-1 
-1 







-1 



/ 



-1 
-1 
-1 
-1 



y V 

1 \ / 1 -1 

1 



-1 1 

1 

1 

2 



-1 



-1 
-1 



1 0/ 

1 -1 1 \ 

1-11 
1-11 

2 -2 1 
2 -2 1 
1-11 
0-11/ 
1-1 \ 
1-1-11 
1-1-11 
2-2-2 2 



1 
1 
2 
2 
1 
1/ 




1 -1 






Vo 



1 -1 
-1 
-1 










-1 
-1 

-2 



-1 2 
-1 2 
1 1/ 

-1\ 

-2 

-2 
-3 



-1 



-1 3 -3 

-1 2 -2 
1 



1/ 
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/ 1 -1 1 


-1 





\ 




f 1 


-2 


1 








\ 




1 1 


-1 





\ 


10 1 


-1 


-1 







1 -2 


2 


-1 










2 


-1 





-1 


1-111 


-1 


-1 







1 1 -3 


2 


-1 










2 


1 -2 





-1 


2-111 


-1 


-2 





, 


1 -4 


4 


-2 








, 


3 


1 -2 


-1 1 


-2 


1-111 


-1 


-2 


1 




00-3 


3 


-1 










2 


1 -1 


-1 1 -1 


-1 


1-10 1 





-2 


1 




00-2 


2 


-1 









1 


-1 


1 -1 


-1 


\ -1 1 





-1 


/ 




V -1 


1 





-1 


1 / 




V 








-1 / 


/ -1 -1 1 











1 ^ 




/ 1 1 


-1 





-1 




^ 




/ 1 1 


-10 


-1 \ 


0-10 











2 




1 2 





-1 


-1 









1 





-2 


-2 1 











2 




1 3 


-1 


-1 


-1 









2 


-10 


-2 


-2 1 








-1 


4 


•) 


2 4 


-1 


-2 


-1 




1 


, 


2 


-10 1 


-4 


-1 1 





-1 





3 




1 3 





-2 


-1 




1 




1 


-10 10 


-3 


1 


-1 








2 




1 2 





-2 















-110 


-2 


V 











1 y 




1 1 





-1 







) 




^00 





-1 / 



The character table of G"^^ : 























10 




















20 










X55 




1 




1 




1 




1 








1 


1 




1 




1 




1 




1 




1 




^l 




1 


-1 


1 




-1 


-1 


-1 






-1 


-1 


1 




-1 


-1 


1 




1 


-1 


-1 




-1 


-1 


x| 




-1 


-1 


-1 




1 


-1 


1 






-1 


1 


-1 




1 


-1 


-1 




-1 


-1 


1 




1 


-1 


X55 




-1 




-1 




-1 




-1 








-1 


-1 




-1 




-1 




-1 




-1 




-1 




^^ 




A 




-A 




-A 


-1 


A 




-A 


-1 


A 


A 


-1 


-A 




A 


-1 


-A 




-A 


-1 


A 


-1 


x£' 




-A 




A 




A 


-1 


-A 




A 


-1 


-A 


-A 


-1 


A 




-A 


-1 


A 




A 


-1 


-A 


-1 


x| 




B 




-A 


/c 


-B 


-/c 


A 


C 


/B 


-C 


-/B 


-/B 


-C 


/B 


c 


A 


-/C 


-B 


/c 


-A 


-1 


B 


-1 


X55 




-B 




A 


/c 


B 


-/c 


-A 


C 


-/B 


-C 


/B 


/B 


-C 


-/B 


c 


-A 


-/C 


B 


/c 


A 


-1 


-B 


-1 


X55 




-/B 




-A 


c 


/B 


-C 


A 


/c 


-B 


-/c 


B 


B 


-/c 


-B 


/c 


A 


-C 


/B 


c 


-A 


-1 


-/B 


-1 


^(10) 
A55 




/B 




A 


c 


-/B 


-C 


-A 


/c 


B 


-/c 


-B 


-B 


-/c 


B 


/c 


-A 


-C 


-/B 


c 


A 


-1 


/B 


-1 


A55 




C 


-1 


1 


/c 


-C 


-/c 


-1 


c 


/c 


-C 


-/C 


/C 


c 


-/C 


-C 


1 


/c 


C 


-/c 


-1 




-C 


-1 


X55 




/C 


-1 


1 


c 


-/c 


-C 


-1 


/c 


c 


-/c 


-C 


c 


/c 


-C 


-/c 


1 


c 


/c 


-C 


-1 




-/C 


-1 


A55 




-C 


-1 


-1 


/c 


c 


-/c 


1 


c 


-/c 


-C 


/c 


-/c 


c 


/c 


-C 


-1 


/c 


-C 


-/c 


1 




c 


-1 


A55 




-/c 


-1 


-1 


c 


/c 


-C 


1 


/c 


-C 


-/c 


c 


-C 


/c 


c 


-/c 


-1 


c 


-/c 


-C 


1 




/c 


-1 


X55 




-A 


-1 


A 


1 


-A 


1 


A 


1 


A 


1 


A 


-A 


-1 


-A 


-1 


-A 


-1 


A 


-1 


-A 


-1 


A 




X55 




A 


-1 


-A 


1 


A 


1 


-A 


1 


-A 


1 


-A 


A 


-1 


A 


-1 


A 


-1 


-A 


-1 


A 


-1 


-A 




^(17) 
X55 




/B 


-1 


A 


c 


/B 


c 


A 


/c 


B 


/c 


B 


-B 


-/c 


-B 


-/c 


-A 


-C 


-/B 


-C 


-A 


-1 


-/B 




A55 




-/B 


-1 


-A 


c 


-/B 


c 


-A 


/c 


-B 


/c 


-B 


B 


-/c 


B 


-/c 


A 


-C 


/B 


-C 


A 


-1 


/B 




X55 




-B 


-1 


A 


/c 


-B 


/c 


A 


c 


-/B 


c 


-/B 


/B 


-C 


/B 


-C 


-A 


-/c 


B 


-/c 


-A 


-1 


B 




^(20) 
X55 




B 


-1 


-A 


/c 


B 


/c 


-A 


c 


/B 


c 


/B 


-/B 


-C 


-/B 


-C 


A 


-/c 


-B 


-/c 


A 


-1 


-B 




^' 




-/c 




-1 


c 


-/C 


c 


-1 


/c 


-C 


/c 


-C 


-C 


/c 


-C 


/c 


-1 


c 


-/C 


c 


-1 




-/C 




,X22) 
X55 




-C 




-1 


/c 


-C 


/c 


-1 


c 


-/c 


c 


-/c 


-/c 


c 


-/c 


c 


-1 


/c 


-C 


/c 


-1 




-C 




A55 




/c 




1 


c 


/c 


c 


1 


/c 


c 


/c 


c 


c 


/c 


c 


/c 


1 


c 


/c 


c 


1 




/c 




x^' 




c 




1 


/c 


c 


/c 


1 


c 


/c 


c 


/c 


/c 


c 


/c 


c 


1 


/c 


c 


/c 


1 




c 





where A == -E(4) = -ER(-l) = -i, B = -E(12)^C = E(3) = (-l+ER(-3))/2 = b3. 
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The generators of G"'^'^ are: 

/ -1 1,0 -1 1 

1-1 1 0-11-1 
0-1 2 0-2 2-1 
0-2,3 -2 2 -2 
0-1 3-1-11 -1 
0-1 2-10 1-1 
Vo-1 1 0/ 



(I 

1 









V 



-1 1 
-1 1 



The representatives of conjugacy classes of G*'^'^ 
/lOOO 00\ 
1 0,0 



10 
1 


V 
1 



/-I 






V 



-1 1 











1 

2 
2 
2 
1 







1 





-1 
-1 
-2 
-3 
-2 
-2 
-1 









1 
I ) 



/ -1 1 
-2010 
-2001 
-3 
-2001 






11-1 



1 
1 
2 
2 
2 

) 1 

) 1 

-1 1 



/-I 










V 

\ 




-1 





-1 







/-I 



1/ 



V 

/ 

1 
1 

2 
2 

1 

\ 1 



-1 

10 1-1 

1 



-2 
-2 
-1 



-1 
-2 
-2 
-3 
-2 
-1 









-1 1 1 

-1 1 1 

-1 1 2 

-1 1 1 

-1 1 1 



-1 1 

-1 I J 

-1 0\ 

-1 

-2 1 

-3 1 

-2 

-2 



-2 
-2 



-3 
-2 



/O -1 

1 -2 



-10 1-10/ 

o\ 









1 



Vo 



1 

2 
2 
1 

Vi 



-1 1 

1 

-1 1 

-1 2 
-1 1 



-11-11 







-1 1 






1 

-1 1 





y 









-1 



-1 

-2 

-2 

-2 

-1 1 
arc: 




-1 







-1 -1 
-2 -1 



-2 - 
-1 - 
- 
V - 
/-111 








-1 





1 
1 1 

1 1 

2 1 
1 1 
1 
1 



- 

- 

- 

- 

1 - 

- 
- 







-1 



-1 



1 0\ 
1 









-1 

-1 1/ 







-1/ 

\ 



/-I 







V 



1 

-1 1 



-1 -1 
-1 -1 



-2 

-1 
-1 

/ 



/-I 

-1 
-1 

-2 

-1 
-1 
V-1 

/-I 

-1 

-2 
-2 

-1 



V 















-1 1 \ 
-10 10 
-2020 
-3020 
-2-12 
-2010 
-1 1 -1 / 



1 1 -1 
1 




-1 



-1 3 

-2 4 





-1 

-1 

-2 

-2 

-1 

-1 1 
-10 
-110-1 
-10 1-1 



\ 


-1 
-1 



/ 

\ 



-1 1 







1 1 

1 1 

1 1 





-2 

-1 
-1 

/ 



2 
2 
3 
2 
1 2 
V 1 









-1 
-1 
-1 





1 







-2 -1 
-1 -1 



/ -1 1 
1 -1 1 



2 
3 
3 

2 











1 


-1 
-1 



1 \ 

1 

2 

3 

1 2 
1 1 
1/ 

o\ 







1/ 



/ -1 -1 1 1 -1 \ 



-1 
-2 

-2 

1 -1 




-2 2 



-2 3 
-3 4 



Vo 



/o 





-1 

-1 

-1 



-3 

-2 
-1 1 



3 

2 







-2 1 

-1 1 

0-10 

V -1 

\ / 





-1 
-1 
-2 
-2 
-1 









-1 

-1 

-1 

-1 

-1 I ) 

\ 

-1 

-1 

-2 

-1 -1 

-1 -1 



V -1 1 



1 -1 

y 







-1 

-1 1 

-1 

V 



-1 1 

1 
-1 2 
2 
1 
1 




-1 
-1 

-2 
-2 
-3 
-2 



/ 






-1 
-1 
-1 



1 \ 

1 

2 
3 

2 



-1 -1 1 

-1 1 y 
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/ 





-1 


1 


1 \ 


/ 1-1- 


1\ 


/ 





1 - 


-1 


1 - 


1\ 







1 


-2 


1 


1 


-10 2-1-1 








- 


-1 


2 0-1 







1 


-2 


1 


2 


-10 2-1-2 








1 - 


-2 


2 1 -2 




-1 


2 


-3 


1 


3 , 


1 -2 3-1-3 , 


1 





- 


-2 


3 1 -3 


5 


-1 1 


2 -1 


-2 


1 


2 


1-1-212-1 -2 


1 


-1 


- 


-1 


2 1 -2 




-1 


2 -1 


-1 


1 




1 -2 11-1-1 


1 





- 


-1 


1 1 -1 




V 


1 -1 








1 / 


V -110 -1 / 


V 











1-1/ 




/ 1 


-1 


1 


-1 


\ 


/ 1-11-10 \ 


/ 


1 





- 


1 1 \ 




-1 1 


-1 


1 


-1 




-12 0-10 


-1 


1 





- 


110 1 




1 


-2 


2 


-2 




-12-11-10 -1 





1 





- 


2 2 1 




2 


-3 


2 


-2 


2 , 


-23-11-21-1 , 





2 


-1 


- 


2 2 2 


1 


1 


-3 1 


1 


-1 




-22-11-10 





1 


-1 


- 


1111 




1 


-2 1 





-1 




-11-11-10 





1 





- 


10 11 




V 1 


-1 








/ 


V -1 1-10 / 


V 


1 





- 


10 10/ 




/ 1 





-1 








\ / 10 -11 


\ / 





1 1 




-1-11 \ 


1 


1 -1 





-] 





-12 1-1-11 







1 2 




-2000 


2 


-1 





-] 





-12 1-1-12 -1 







2 2 




-3010 


2 


1 -2 





-] 





-231-1-23 -1 







2 3 




-4010 


-1 1 


1 -1 





-] 





-221-1-12 




-1 


1 3 




-3010 











-] 





-111-1-12 







2 




-2010 


V 











-1 


/ V -1 1 -11 


/ V 





1 




-1 1 -1 / 


/ 1 -1 


-1 1 








-1 \ 


/ 1 -1 1 -1 \ 


/ 1 





-2 


1 





\ 


2 


-2 1 








--1 


2 0-1001-1 


1 


1 


-2 


1 


-1 1 




2 


-2 1 








-2 


2 0-102-2 


2 


1 


-3 


1 


-1 1 




3 


-3 1 


1 





-3 


3 -1-112-3 


, 2 


2 


-4 


1 


0-12 


, 


2 


-2 1 


1 


-1 


-2 


2 0-111-2 


1 


2 


-3 


1 


-1 1 




1 


-2 1 


1 


-1 


-1 


10 0-111-1 





1 


-2 


1 


-1 1 




\ 


-1 1 








-1 / 


VOO 01-1/ 


V 


1 


-1 








J 


/ 1 


-1 







\ 


/ 1 -1 1 -1 \ 


/ 


1 











-1 \ 




1 1 - 


-1 


-1 




1 


1-110-10 




1 








1 


-2 




2 1 - 


-1 -1 







1 


0-120-20 




1 








1 


-3 1 




2 2 - 


-2 -1 







2 , 


0-230-20 


1 


2 -1 








2 


-4 1 


, 


1 2 - 


-1 -1 







1 


0-221-20 




1 -1 








2 


-3 




1 


-1 







1 


0-220-10 




1 -1 


-1 


1 


1 


-2 




V 1 


-1 







/ 


V -1 1 -1 1 / 


\ 


1 


-1 





1 


-1 ) 




/ -1 


-1 1 







\ 


/I 1-10 \ 












-1 


-1 1 


-1 







1 1-11-10 












-1 


-2 2 


-1 




-1 


1 2-21-11 












-2 1 


-2 2 


-2 


2 


-1 


2-12-22-21 












-1 1 


-2 2 


-2 


1 





1-12-22-10 












-1 1 


-1 1 


-1 








1-11-11 












V -1 


1 


-1 





/ 


V 1 0-11 


oy 
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The character table of C^^ : 























10 




















20 












X^i 




















































(2) 
X56 








-1 




-1 


-1 








-1 


-1 








-1 


-1 








-1 


-1 


-1 






xn 








-1 


-1 






-1 






-1 






-1 


-1 






-1 


-1 






-1 


-1 




-1 


X56 




-1 






-1 




-1 




-1 






-1 






-1 




-1 




-1 


-1 




-1 






-1 


xfi 




-1 








-1 




-1 


-1 










-1 




-1 




-1 




-1 


-1 


-1 








xn 




-1 




-1 






-1 


-1 


-1 




-1 


-1 




-1 






-1 


-1 




-1 






-1 






X56 




-1 




-1 


-1 


-1 






-1 




-1 








-1 


-1 






-1 


-1 


-1 




-1 




-1 


xf^ 










-1 


-1 


-1 


-1 








-1 




-1 


-1 


-1 


-1 


-1 


-1 




-1 








-1 


X56 






A 


-1 


B 


-B 


/B 


-/B 


-1 


A 




B 


-A 


-B 


/B 


-/B 


-/B 


/B 


-B 


-A 


B 




A 


-1 


-/B 


X^a"' 






A 


-1 


-B 


B 


-/B 


/B 


-1 


A 




-B 


-A 


B 


-/B 


/B 


/B 


-/B 


B 


-A 


-B 




A 


-1 


/B 


X^a^' 






-A 


-1 


-/B 


/B 


-B 


B 


-1 


-A 




-/B 


A 


/B 


-B 


B 


B 


-B 


/B 


A 


-/B 




-A 


-1 


B 


^(12) 
X56 






-A 


-1 


/B 


-/B 


B 


-B 


-1 


-A 




/B 


A 


-/B 


B 


-B 


-B 


B 


-/B 


A 


/B 




-A 


-1 


-B 


X^^' 






-1 


-1 


-A 


A 


-A 


A 




1 


-1 


A 


-1 


-A 


A 


-A 


-A 


A 


-A 


-1 


A 


-1 


1 




A 


X56 






-1 


-1 


A 


-A 


A 


-A 




1 


-1 


-A 


-1 


A 


-A 


A 


A 


-A 


A 


-1 


-A 


-1 


1 




-A 


X56 




-1 


-1 




A 


-A 


-A 


A 


-1 


1 




A 


-1 


-A 


-A 


A 


-A 


A 


A 


1 


-A 


-1 


-1 




-A 


X56 




-1 


-1 




-A 


A 


A 


-A 


-1 


1 




-A 


-1 


A 


A 


-A 


A 


-A 


-A 


1 


A 


-1 


-1 




A 


^(17) 
X56 




-1 


-A 




/B 


-/B 


-B 


B 




-A 


-1 


-/B 


A 


/B 


B 


-B 


B 


-B 


-/B 


-A 


/B 




A 


-1 


-B 


X^/' 




-1 


-A 




-/B 


/B 


B 


-B 




-A 


-1 


/B 


A 


-/B 


-B 


B 


-B 


B 


/B 


-A 


-/B 




A 


-1 


B 


x^/' 




-1 


A 




-B 


B 


/B 


-/B 




A 


-1 


B 


-A 


-B 


-/B 


/B 


-/B 


/B 


B 


A 


-B 




-A 


-1 


/B 


x^' 




-1 


A 




B 


-B 


-/B 


/B 




A 


-1 


-B 


-A 


B 


/B 


-/B 


/B 


-/B 


-B 


A 


B 




-A 


-1 


-/B 


Xfe^' 




-1 


-1 


-1 


-A 


-A 


-A 


-A 


-1 


-1 


-1 


A 


-1 


A 


A 


A 


-A 


-A 


-A 


1 


-A 




1 




A 


X56 




-1 


-1 


-1 


A 


A 


A 


A 


-1 


-1 


-1 


-A 


-1 


-A 


-A 


-A 


A 


A 


A 


1 


A 




1 




-A 


^(23) 
X56 




-1 


A 


-1 


B 


B 


/B 


/B 




-A 




B 


-A 


B 


/B 


/B 


-/B 


-/B 


-B 


A 


-B 


-1 


A 


-1 


-/B 


^(24) 
X56 




-1 


A 


-1 


-B 


-B 


-/B 


-/B 




-A 




-B 


-A 


-B 


-/B 


-/B 


/B 


/B 


B 


A 


B 


-1 


A 


-1 


/B 


xf/' 




-1 


-A 


-1 


-/B 


-/B 


-B 


-B 




A 




-/B 


A 


-/B 


-B 


-B 


B 


B 


/B 


-A 


/B 


-1 


-A 


-1 


B 


xf/' 




-1 


-A 


-1 


/B 


/B 


B 


B 




A 




/B 


A 


/B 


B 


B 


-B 


-B 


-/B 


-A 


-/B 


-1 


-A 


-1 


-B 


X56 






-A 




/B 


/B 


-B 


-B 


-1 


A 


-1 


-/B 


A 


-/B 


B 


B 


B 


B 


-/B 


A 


-/B 


-1 


A 


-1 


-B 


^(28) 
X56 






-A 




-/B 


-/B 


B 


B 


-1 


A 


-1 


/B 


A 


/B 


-B 


-B 


-B 


-B 


/B 


A 


/B 


-1 


A 


-1 


B 


^(29) 
X56 






A 




-B 


-B 


/B 


/B 


-1 


-A 


-1 


B 


-A 


B 


-/B 


-/B 


-/B 


-/B 


B 


-A 


B 


-1 


-A 


-1 


/B 


X^f' 






A 




B 


B 


-/B 


-/B 


-1 


-A 


-1 


-B 


-A 


-B 


/B 


/B 


/B 


/B 


-B 


-A 


-B 


-1 


-A 


-1 


-/B 


xf/' 






-1 




A 


A 


-A 


-A 




-1 




A 


-1 


A 


-A 


-A 


-A 


-A 


A 


-1 


A 




-1 




-A 


^(32) 
X56 






-1 




-A 


-A 


A 


A 




-1 




-A 


-1 


-A 


A 


A 


A 


A 


-A 


-1 


-A 




-1 




A 
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30 






xiy 
















A2) 
A56 


-1 


-1 




-1 




-1 


-1 


X56 






-1 


-1 




-1 


-1 


X56 




-1 




-1 


-1 


-1 




X56 


-1 




-1 


-1 


-1 


-1 




Xfa^ 




-1 


-1 




-1 




-1 


Xfa^ 


-1 








-1 




-1 


X56 


-1 


-1 


-1 










X56 


/B 


-B 


B 


-1 


A 


-A 


-A 


^(10) 
X56 


-/B 


B 


-B 


-1 


A 


-A 


-A 


X56 


-B 


/B 


-/B 


-1 


-A 


A 


A 


Am 
X56 


B 


-/B 


/B 


-1 


-A 


A 


A 


^(13) 

X56 


-A 


A 


-A 


-1 


-1 


1 


1 


X56 


A 


-A 


A 


-1 


-1 


1 


1 


,,(15) 
X56 


A 


A 


-A 


-1 


1 


1 


-1 


X56 


-A 


-A 


A 


-1 


1 


1 


-1 


^(17) 
X56 


B 


/B 


-/B 


-1 


A 


A 


-A 


^(18) 
X56 


-B 


-/B 


/B 


-1 


A 


A 


-A 


X56 


-/B 


-B 


B 


-1 


-A 


-A 


A 


X56 


/B 


B 


-B 


-1 


-A 


-A 


A 


,,(21) 
X56 


A 


A 


A 




1 


-1 


1 


y(22) 
X56 


-A 


-A 


-A 




1 


-1 


1 


^(23) 
X56 


-/B 


-B 


-B 




-A 


A 


-A 


^(24) 
X56 


/B 


B 


B 




-A 


A 


-A 


^(25) 
X56 


B 


/B 


/B 




A 


-A 


A 


,^(26) 
X56 


-B 


-/B 


-/B 




A 


-A 


A 


A27) 
X56 


-B 


/B 


/B 




-A 


-A 


-A 


,^(28) 
X56 


B 


-/B 


-/B 




-A 


-A 


-A 


^(29) 
X56 


/B 


-B 


-B 




A 


A 


A 


^(30) 
X56 


-/B 


B 


B 




A 


A 


A 


,,(31) 
X56 


-A 


A 


A 




-1 


-1 


-1 


^(32) 
X56 


A 


-A 


-A 




-1 


-1 


-1 



where A = E(4) = ER(-l) = i, B = E(8). 
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The generators of G"" are: 



/ -1 


0,0 


1 


-1 





\ 


/ 1 


0-110 


-1 


\ / 1 1 -1 


1\ 


1 -2 


-1 


1 


1 -1 


3 





1-110 


-1 


11-10-12 


1 -2 


-1 


1 


1 -2 


1 





0-120 


-2 


2 1-20 2 


2 -3,-1 


1 


2 


-3 1 


, 





0-230 


-2 


2 1-20-14 , 


2 -2 


-1 


1 


1 -2 


J 





0-221 


-2 


11-21-13 


1 -1 


-1 


1 


1 -2 


3 





0-220 


-1 


1-10 2 


V 1 


-1 





1 -1 


3 / 


V 


0-110 


-1 1 


/Vooo 1/ 


/ -1 







-1 1 \ 


/ -1 1 


1-10 1 


-1 \ 


/ 1 1 -1 -1 1 ' 


\ 


-10 







-2 2 


2 


1-201 


-1 


11-10-101 




-1 1 -1 







-2 2 


2 


1-202 


-2 


11-21-211 




-1 1 -1 







-3 4 , 


3 


1-303 


-3 , 


12-20-212 




1 -1 







-3 3 


2 


1-2-13 


_2 


11-20-111 




0-1 


1 





-2 2 


1 


1-202 


-1 


10-10-111 




V -1 


1 





-1 1 / 


V 


1-10 1 


-1 / 


V 1 -1 1, 


/ 


The representatives of conjugacy classes of G*^'' are: 




/ 1 








\ 


/ 


1 1 


-1-11 


\ / 


0-1 1 -1 \ 




10 


0,0 






1 2 


-2000 




1-2-111-10 




10 













2 2 


-3010 




1-2-111-21 




1 











, 


2 3 


-4010 


, 


2-3-112-31 


, 





1 








- 


-1 1 3 


-3010 




2-2-111-20 










1 







2 


-2010 




1-1-111-20 




V 








1 / 


V 1 


-10 1- 


L / V 


1 -10 1-10/ 




/ -1 -1 


1 





\ 


/ 1 


-110-1 


\ 


^0100-10 0\ 


-1 -1 


1 


-1 


1 


1 


-110-1 





11-10-10 


-1 -2 


2 


-1 


1 -1 





-12 0-2 





2 0-10-10 


-2 1 -2 


2 


-2 


2 -1 





-2 3 0-2 


, 


2 1-20-10 


-1 1 -2 


2 


-2 


1 





-2 2 1-2 





-111-1 -1 


-1 1 -1 


1 


-1 








-2 2 0-1 





0-10 


V -1 


1 


-1 


0/ 


V 


-110-1 


1 / 


^0000 0-1/ 


/ -1 1 


-1 


1 


\ 


/ -1 


1 


\ 


/I -11 -1 \ 


1 -2 





1 





-1 


0-12 





10-22-100 


1 -2 1 


-1 


1 


1 


-1 


0-13 


-1 


1-1-2 3 -1 -1 


2 -3 1 


-1 


2 


-1 1 , 


-2 1 


0-24 


-1 , 


1-1-34-1-10 , 


2 -2 1 


-1 


1 





-1 1 


0-23 





1-1-3 3 -10 


1 -1 1 


-1 


1 





-1 1 


1-1-12 





0-220-10 


\ 1 


-1 


1 


/ 


V -1 


10-11 


/ 


V -11 -11/ 


/ 1 





-1 


' 


( ° " 


-11-11 


^ 


/-I 00 10\ 


1 





-1 





- 


-11-12- 


-1 


-2 11-1 1 


1 1 -1 





-1 





- 


-12-2 2- 


-1 1 


-2 11-1 2-1 


1 1 


-1 


-1 





1 - 


-2 2-2 3- 


-2 1 


-321-1-13 -1 








-1 





1 - 


-12-2 2- 


-1 


-221-1-12 











-1 


1 - 


-11-11 





-111-1-12 


V 











-1 . 


/ V 


L 


0-11 


y 


V -1 1 -11 


) 
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/ 


-1 


-1 


1 1 -1 \ 


/ -1 





0000 


\ 


/ 1 


1-10 





o\ 





-1 


-2 


2 





-1 


0000 





1 


1-11-10 





-2 


-2 


3 0-10 








-1000 





1 


2-21-11 





-2 


-3 


4 0-10 , 








0-100 





2 


-12-22-21 


1 


-1 


-3 


3 0-10 








00-10 





1 


-12-22-10 








-2 


2 0-10 








000-1 





1 


-11-11 


\ 





-1 


10-11/ 


V 





0000 


-1 / 


V 1 


0-11 / 


/ 


1 





-11 ON 


/ 1 


1 


0-10 1 \ 


/ - 


-10 1 -1 \ 




-] 


2 




-1-11 





1 


1-10-12 


1 - 


-2010 




-] 


2 




-1 -1 2 -1 





2 


1-20 2 


1 - 


-3 11 -1 




r 
^ 


! 3 




-1 -2 3 -1 





2 


1-20-14 , 


2 1 - 


-4 2 -1 


7 


r 
^ 


> 2 




-1-12 





1 


1-21-13 


2 1 - 


-3 1 -1 




-] 


1 




-1-12 








1-10 2 


1 1 - 


-2 1-1 




V -] 







-11 y 


V 





1/ 


V 1 - 


10 1-1 / 




/ 1 


1 


-1 


-1 1 \ 


^00 





-1 1 1 -1 \ / 


'110 


-1 1 \ 







1 





0-22 


1 


-1 


-1110 


1 


0-102 







2 


-1 


0-22 


1 


-1 


-112-1 


1 1 


-1-112 







2 


-1 


0-34 , 


2 1 


-2 


-2 2 2-1 , 


1 1 


-1-10 4 


, 





1 


-1 


1-33 


2 1 


-1 


-2 12-1 


1 


-10 3 










-1 


10-22 


1 1 





-2110 


1 


-10 2 




V 





-1 


10-11/ 


V 1 





-110 / \ 


,000 


1/ 




/ 





-1 


1 -1 N 


/ 1 


1 


-10 -1 1 \ 


/ 


-111-1 


\ 





1 


-1 


-12-1 







-1 1-1-12 


1 


-2 2 







1 


-2 


2-1-1 




1 


-2 1-1-12 


1 


-2 2 1-1 




1 


2 


-3 


-1 3 -1 -1 


, 1 


1 


-2 1-1-2 4 


, 1 2 


-1-3 3 1 -1 




1 


2 


-2 


-1 2 -1 -1 







-2 1 -2 3 


1 2 


-3 2 1-1 




1 


1 


-2 


1-10 
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-1 


1 


-111-1-10 


1 1 


-3 2 


-1 





2 1 


-2000 


-1 


2 


-111-1-20 , 


1 


-4 4 


-2 


, 


3 1 


-2-11 


-2 , 


1 


-111-1-21 





-3 3 


-1 





2 1 


-1 -1 1 -1 


-1 


1 


-10 1 -2 1 





-2 2 


-1 


1 


1 


-10 1-1 


-1 


V 


-10 1 -10/ 


V 


-1 1 





-1 1 / 


, 





-1 / 


/ -1 


-110 1' 


/ 1 


1 -1 





-1 1 \ 


/ 1 


1-10 


-1 \ 





-10 2 


1 


2 


-1 


-1 1 





10 


-2 





-2 10 2 


1 


3 -1 


-1 


-1 1 





2-1000 


-2 





-2 10 0-14 


2 


4 -1 


-2 


-1 1 1 


, 


2-1001 


-4 





-110-103 


1 


3 


-2 


-1 1 1 





1-10 10 


-3 





1-10 2 


1 


2 


-2 


1 





0-1100 


-2 


V 


1, 


/ V 


1 


-1 


10/ 


V 





-1 / 
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The character table of G*^** : 























10 




















20 










xi'J 




1 




1 




1 




1 








1 


1 




1 




1 




1 




1 




1 




(2) 
X58 




1 


-1 


1 




-1 


-1 


-1 






-1 


-1 


1 




-1 


-1 


1 




1 


-1 


-1 




-1 


-1 


xg^ 




-1 


-1 


-1 




1 


-1 


1 






-1 


1 


-1 




1 


-1 


-1 




-1 


-1 


1 




1 


-1 


Xss 




-1 




-1 




-1 




-1 








-1 


-1 




-1 




-1 




-1 




-1 




-1 




xg' 




A 




-A 




-A 


-1 


A 




-A 


-1 


A 


A 


-1 


-A 




A 


-1 


-A 




-A 


-1 


A 


-1 


x'S 




-A 




A 




A 


-1 


-A 




A 


-1 


-A 


-A 


-1 


A 




-A 


-1 


A 




A 


-1 


-A 


-1 


xg' 




B 




-A 


/C 


-B 


-/c 


A 


C 


/B 


-C 


-/B 


-/B 


-C 


/B 


c 


A 


-/C 


-B 


/c 


-A 


-1 


B 


-1 


xg^ 




-B 




A 


/C 


B 


-/c 


-A 


C 


-/B 


-C 


/B 


/B 


-C 


-/B 


c 


-A 


-/C 


B 


/c 


A 


-1 


-B 


-1 


X58 




-/B 




-A 


c 


/B 


-C 


A 


/C 


-B 


-/c 


B 


B 


-/c 


-B 


/c 


A 


-C 


/B 


c 


-A 


-1 


-/B 


-1 


xg°' 




/B 




A 


c 


-/B 


-C 


-A 


/c 


B 


-/c 


-B 


-B 


-/c 


B 


/c 


-A 


-C 


-/B 


c 


A 


-1 


/B 


-1 


xg'^ 




C 


-1 


1 


/c 


-C 


-/c 


-1 


c 


/c 


-C 


-/C 


/c 


c 


-/C 


-C 


1 


/c 


C 


-/c 


-1 




-C 


-1 


^(12) 

X58 




/c 


-1 


1 


c 


-/c 


-C 


-1 


/c 


c 


-/c 


-C 


c 


/c 


-C 


-/c 


1 


c 


/c 


-C 


-1 




-/c 


-1 


Xss 




-C 


-1 


-1 


/c 


c 


-/c 


1 


c 


-/c 


-C 


/c 


-/c 


c 


/c 


-C 


-1 


/c 


-C 


-/c 


1 




c 


-1 


X58 




-/c 


-1 


-1 


c 


/c 


-C 


1 


/c 


-C 


-/c 


c 


-C 


/c 


c 


-/c 


-1 


c 


-/c 


-C 


1 




/c 


-1 


Xss 




-A 


-1 


A 


1 


-A 


1 


A 


1 


A 


1 


A 


-A 


-1 


-A 


-1 


-A 


-1 


A 


-1 


-A 


-1 


A 




Xss 




A 


-1 


-A 


1 


A 


1 


-A 


1 


-A 


1 


-A 


A 


-1 


A 


-1 


A 


-1 


-A 


-1 


A 


-1 


-A 




Xss 




/B 


-1 


A 


c 


/B 


c 


A 


/c 


B 


/c 


B 


-B 


-/c 


-B 


-/c 


-A 


-C 


-/B 


-C 


-A 


-1 


-/B 




X^s^' 




-/B 


-1 


-A 


c 


-/B 


c 


-A 


/c 


-B 


/c 


-B 


B 


-/c 


B 


-/c 


A 


-C 


/B 


-C 


A 


-1 


/B 




X^^' 




-B 


-1 


A 


/c 


-B 


/c 


A 


c 


-/B 


c 


-/B 


/B 


-C 


/B 


-C 


-A 


-/c 


B 


-/c 


-A 


-1 


B 




Xfs"' 




B 


-1 


-A 


/c 


B 


/c 


-A 


c 


/B 


c 


/B 


-/B 


-C 


-/B 


-C 


A 


-/c 


-B 


-/c 


A 


-1 


-B 




Xfs^' 




-/C 




-1 


c 


-/C 


c 


-1 


/c 


-C 


/c 


-C 


-C 


/c 


-C 


/c 


-1 


c 


-/C 


c 


-1 




-/C 




Xfs^' 




-C 




-1 


/c 


-C 


/c 


-1 


c 


-/c 


c 


-/c 


-/c 


c 


-/c 


c 


-1 


/c 


-C 


/c 


-1 




-C 




xg'' 




/c 




1 


c 


/c 


c 


1 


/c 


c 


/c 


c 


c 


/c 


c 


/c 


1 


c 


/c 


c 


1 




/c 




Xss 




c 




1 


/c 


c 


/c 


1 


c 


/c 


c 


/c 


/c 


c 


/c 


c 


1 


/c 


c 


/c 


1 




c 





where A = -E(4) = -ER(-l) = -i, B = -E(12)^ C = E(3) = (-l+ER(-3))/2 = b3. 
The generators of G^^^ arc: 



/I 

2 

2 
4 
3 
2 
V 1 



-1 


-1 

-1,-3 

-1 







-1,1 
-2 1 



-2 

2 

-3 

-2 
-1 







-1 




-1 



-1 \ 

-1 

-1 -1 
-1 

-1 

-1 

/ 



/ 1 -1 1 
1-11 
0-12 









V 



The representatives of conjugacy classes of G*^^ are: 
/lOOO 00\/ 
1 0,0 









1 

















1 

















1 

















I 





















1 
1/ 



-1 1 
-1 1 

-2 2 



-2 -2 

-2 -1 

-1 

-1 




-1 1 
-1 1 

-2 2 
-2 1 
-2 1 
-1 1 



-2 3 

-2 2 

-2 2 

-1 1 





-1 












1 




1 \ 

1 
1 

2 
1 
1 
0/ 



1 0\ 
1 









-1 

-1 1/ 



/-I 1 

-1 1 

-1 

-1 




V 



/-I 









V 



1 

2 
2 
3 
2 
2 
1 





-1 






1 
-1 -1 1 



-1 
-1 
-2 
-3 

-2 
-2 
-1 






-1 






-1 
-1 
-1 










-1 





-1 \ 

-1 
-1 

-2 
-2 
-1 
-1/ 



\ 










-1/ 
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/ -1 


10-1 


\ / 


' -1 1-1 1 \ 


/ -1 


10 -1 \ 


-2 


1100-1 




0-11-1010 


-1 


10-10 


-2 


0110-2 




1-2020 


-1 -1 


11-1-1 


-3 


1201-3 


, 


2-3020 


-2 -1 


2 1-20-1, 


-2 


1 1 1 -2 -] 


L 


2-2-120 


-1 


11-2 -1 


-1 


1001-2 




2-2010 


-1 


1-1 -1 


V -1 


0001-1 


/ \ 


, 1-10 1-1/ 


V 


-1 / 


/ -1 


01000 


\ 


/ -1 2-1 \ / -1 1 


-1 1 \ 


-2 


12-10 





-1 2-1-11 


-2 


10 0-11 




-2 


3-10 





-1 -13-1-11 


-2 1 


0-11 




-3 


14-21-1 





-2 -1 4-1-2 2 -1 


, -4 1 


10 0-11 


, 


-2 


13-21 - 


-1 


-1 3-1-2 2 -1 


-3 1 


10 0-10 




-1 


12-21 





-1 2-1-12 -1 


-2 


10-10 




\ -1 


1-11 


/ 


V 1 -1 1 -1 y 


V -1 


1 -1 y 


/ -1 


10 


-1 \ 


/ -1 1 1 -1 1 \ 


^-111 


-1 1 -1 \ 


-1 


110-10 


-1 


-202-1001 


-1 1 2 


-1 -1 1 -1 




-1 


2 0-10 


-1 


-212-2011 


-12 2 


-2 -1 2 -1 




-1 


3 1-1-1 


-2 


-413-2011 , 


-13 3 


-3 -1 2 -2 


, 





2 0-10 


-2 


-313-2010 


2 2 


-2 -1 2 -2 







10 0-1 


-1 


-202-1010 


1 2 


-2 1-1 




V 





-1 / 


V -1 1 -1 1 / 


^001 


-1 1 -1 y 


/ 


-1-111 -1 


\ 


/ -1 1-1 Q \ 


/ -1 


10 \ 





-10 2-1 


-1 


1-1-10 1 -1 





0-12 -1 





-1-112 -2 


-1 


1-2-111-1 -1 


-1 


1-12 -1 





-1-10 4 -3 


-1 


1-3-111 -2 


-1 


1-2 4-1 -1 





-1-10 3 -2 


-1 


1-2-110 -1 


-1 


1-2 3 -1 





-10 2-2 





0-1-110 -1 





1-220 


V -1 


1-1 


J 


\00 0000 -ly 


V -1 


1-110 / 


/ 


-10 1-10 


\ 


/ -1 1 -1 1 \ 


^0-11 


-1 1 \ 




1 


-1 -11-1 


1 


1-10-111-1 


1 -1 


0-111 




1 


-2 -1 2 -1 -1 


1 


1-21-111-1 


1 -2 1 


0-111 




2 


-2 -1 2 -2 -1 


2 , 


1-31-112-2 , 


2 -2 1 


0-212 




1 


-1 -1 2 -2 -1 


2 


1-21-102-1 


1 -1 1 


0-212 




1 


-11-1 -1 


1 


0-11-102-1 


1 1 


-1-111 




\ 1 


-11-1 


/ 


V 1-10 1-1/ 


^10 


-110/ 




/ 


-10 1-1 


1 \ 


/ -1 1 -1 \ 


/ 


-11-1 1 \ 





-1-10 2 -1 





10-1010-2 


-1 


-11 -12 





-2 2-1 





11-2010-2 





-2 1 -12 


-1 


-1-2 3 -1 


, 


2 1-2-12 -3 , 





-2 1 -2 4 , 


-1 


-1-10 2 -1 





2 0-2010-2 


-1 


-11 -2 3 


-1 


-1-111 -1 





10-1 1-1-1 





-11 -2 2 


V -1 


1-1 


/ 


VOOO 000-1/ 


V 


-110-1 


l) 
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/ -1 1 1 \ 


/ 





-1 


1 1 


-1 \ 


/ 








-1 1 1 \ 


-10-1200 


1 





-1 


1 1 - 


-2 




-1 


2 


0-2210 


1 


1 


-2 


1 2 


-2 







0-1 12 


-1-10-2310 


2 


1 


-3 


2 2 


-3 


, 





0-1004, 


-1-11-2210 


2 





-2 


1 2 


-2 




-1 


1-1 3 


-1-11-1110 


1 


1 


-2 


1 1 


-1 







1-1 2 


V -1 1-110 0/ 


V 


1 


-1 


1 


-1 / 


\ 





1/ 


/ 1 -1 -1 \ 


/ 








1 -1 


-1 1 


\ 


^ 


1-1 -1 \ 


10 0-2 


-1 








1 -1 


-1 2 




1 


1-20 


10-1-2 


-1 


-1 





2 -1 


-2 2 







2-2-1 


10 0-4 


—2 


-1 





3 -2 


-2 3 


7 


1 1 


2-3-1 


10-110 -3 


—2 








2 -1 


-2 2 




1 1 


-1 2-2-1 


0-110 -2 


-1 





-1 


2 -1 


-1 1 




1 1 


-1 1-1-1 


VOO 00 -1/ 


V 





-1 


1 


-1 1 


/ 


V 1 


-11-10 / 


/ 1 -1 1 -1 \ 


/ 


1 





-1 


1 \ 


/ 


1 


-1 1 -1 \ 


11-10 1-2 


-1 


1 





-1 


2 




1 1 


0-210 


2-101-2 


-1 


-1 2 





-1 


2 




2 


0-210 


2-102-4 , 


-2 


-1 2 


1 


-2 


3 


, 


1 1 2 


0-310 


10 1-10 2-3 


-2 


2 





-1 


2 




1 1 1 


0-210 


1-10 2-2 


-1 


1 





-1 1 


1 




1 1 1 


-1-11 


\ 1 -1 1 -1 / 


V 











1 / 


V 


1 


-11 / 


/ 1-10 1-1 ' 


/ 


1 


-1 


1 -1 





\ 


/ 


10-110 \ 


-11 1-1-1 




-1 1 





1 -1 


-1 1 




-1 


11-110-1 


-12-101-1 -1 




-1 2 


-1 


1 -1 


-1 1 




-1 


2 1-211-1 


-22-102-1 -2 


, 


-1 3 


-1 


1 -1 


-2 2 


) 


-2 


2 1-221-2 , 


-11-10 2-1 -2 




-1 2 


-1 


1 


-2 1 




-1 


11-221-2 


-10-111-1 -1 




1 


-1 


1 


-2 1 




-1 


1-111-1 


\ -1 1-1 , 


V 





-1 


1 


-1 1 


/ 


V -1 


1-110 / 


/Ol 0-1 00\ 


/ 


1 





-1 1 


\ 


/ 


1 1 


-1 -1 1 \ 


1-201 


-1 


1 1 





-1 


1 




1 


0-211 


1-11-201 


-1 


2 1 


-1 


-1 1 


1 




1 1 


-1-2 2 1 


1-12-411 , 


-1 


3 1 


-1 


-1 


2 


7 


1 1 


-4 3 1 , 


1-12-301 


-1 


2 1 


-1 





1 




1 1 


0-321 


0-12-200 





1 1 


-1 





1 




1 


0-220 


V 1 -1 1 -1 / 


\ 











1 / 


V 


1 


-110/ 


/ 1 -1 -1 1 -1 1 \ 


/ 1 


-1 - 


1 


L 


-1 


\ 


/ 1 - 


-1 1 \ 


1-1-211-11 


2 


- 


2 


L 


-1 




1 - 


-1-10 10 1 


1-2-221-21 


2 


-1 - 


2 : 


2 


-1 -1 




1 - 


-2 10 1 


1-3-331-22 


4 


-1 - 


3 : 


2 


-1 -1 


) 


1 - 


-3-11102 , 


0-2-221-22 


3 


-1 - 


3 : 


2 


-1 




- 


-2 10 2 


0-1-220-11 


2 


- 


2 


L 


-1 




- 


-1 11 


V -110-11/ 


V 1 


- 


1 


L -1 








/ 


\ 


1/ 
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/I -1 







2 
2 
4 
3 

2 

Vi 

/I 

1 
1 

2 
1 
1 

V 

-1 

-1 

-1 

-2 -2 
-2 -1 
-1 

V-i 



-1 

-1 

-1 









1 

1 









-1 



-1 

-1 




-1 
-1 
-1 -1 
-2 -1 
-1 -1 



-1 

-1 

-1 





110/ 
1 o\ / 1 





1 

1 1 

2 1 
2 1 



-110 1 

001/ 



(I 

1 

1 1 

2 1 
1 
1 

V 

-1 

1 



-2 
-2 
-3 

-4 
-3 

-2 



1 

1 1 

1 1 

1 2 

1 2 

1 1 



-1 1 



/ 



1 

1 

1 1 

1 2 
1 1 
1 
1 



-1 1 \ 
-1 1 

-2 1 



2 
1 
1 
0/ 



-3 

-2 
-2 
-1 













V 

/I 1 

1 1 

1 2 



2 
2 
1 
Vl 



1 
-1 1 
-1 2 
-2 3 
-2 2 
-2 2 
-1 1 
-1 
-1 1 
-2 1 
-3 2 
-3 2 
-2 2 
-1 1 



-1 
-1 

-2 
-2 
-2 
-1 
-1 





-1 
-1 

-2 
-2 
-2 
-1 

o\ 







1/ 






1 
1 
1 

1/ 
/I 

2 
2 
3 
2 
1 
Vl 



/I 

2 



2 
3 
2 
1 
Vl 


-1 



-1 -2 

-1 -1 

-1 






-1 



-1 
-1 
-1 




-1 



-1 
-2 
-3 
-4 
-3 
-2 



-1 1 



-1 




-1 -1 













-1 
-1 
-1 





-1 
-1 
-2 
-1 
-1 
-1 



-1 \ 
-1 

-1 

-2 

-1 

-1 

/ 



/I 
1 

1 

2 
2 
1 

Vl 









-1 

-1 







\ 
000 
000 
-1 1 
-1 1 
-100 
00/ 

o\ 





1 


0/ 

-1 \ 

-1 
-1 

-2 



1 

1 

1 

2 

3 

2 

2 
1 1 
1 
-1 1 
-1 2 
-2 3 
-1 2 
-1 2 
-1 1 



-1 
-1 
/ 
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The character table of C^^ : 























10 




















20 












X59 




















































X59 




-1 






-1 


-1 


-1 




-1 






-1 




-1 


-1 






-1 


-1 








-1 


-1 


-1 


X59 








-1 


-1 


-1 










-1 


-1 


-1 


-1 




-1 












-1 


-1 


-1 


-1 


X59 




-1 


-1 






-1 


-1 








-1 






-1 


-1 






-1 




-1 


-1 


-1 






-1 


xg' 






-1 


-1 




-1 






-1 








-1 


-1 




-1 






-1 


-1 


-1 








-1 


A59 




-1 


-1 


-1 


-1 




-1 










-1 


-1 




-1 


-1 




-1 




-1 


-1 




-1 


-1 




X59 






-1 




-1 








-1 




-1 


-1 














-1 


-1 


-1 


-1 


-1 


-1 




X?9^ 




-1 




-1 






-1 




-1 




-1 




-1 




-1 


-1 




-1 


-1 






-1 








X59 




A 




-A 


-1 




A 


-1 


-A 




A 


-1 


-A 




A 


A 


-1 


-A 


-A 




-1 


A 


-1 






X59 




-A 




A 


-1 




-A 


-1 


A 




-A 


-1 


A 




-A 


-A 


-1 


A 


A 




-1 


-A 


-1 






X59 




A 


-1 


-A 






A 


-1 


A 




-A 




-A 




A 


A 


-1 


-A 


A 


-1 




-A 




-1 




X59 




-A 


-1 


A 






-A 


-1 


-A 




A 




A 




-A 


-A 


-1 


A 


-A 


-1 




A 




-1 




X^^9^^ 




-1 




B 


-1 


-/B 


-B 


/B 


-/B 


B 


/B 


-B 


/B 


-B 


-/B 


1 


B 


-1 


-B 


/B 




B 


-/B 


-1 


-1 


xil'' 




-1 




/B 


-1 
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where A == -E(4) = -ER(-l) = 
The generators of G""" are: 




/-I 

-2 

-2 
-3 
-2 
-1 
V 

/ 1 

1 
1 
1 



Vo 






-1 
-1 










1 
1,-1 








-1,1 



-1 
1 

-1 
-1 
-1 







-2 

1 
1 





-i, B 



-1 
-1 

2 

-2 
-2 
-1 



E(3)2 



(-l-ER(-3))/2 ^ -l-b3, C = E(12)i 



2 
1 
1/ 



/I 






1 








-1 
-1 
-1 

-2 
-2 
-2 



V -1 



-1 



-1 







\ 

10 

10 

110 

10 

10 

1/ 



/-I -1 









V 



-1 

-2 
-2 

-1 






The representatives of conjugacy classes of G"'^" arc: 





1 






/I 
1 









V 

/-I -1 

-1 -1 
-1 

-2 
-2 
-1 

V 
-1 

-2 
-2 
-3 
-2 
-1 

V 
-1 
-1 
-1 

-2 
-2 
-1 

V 



-2 
-2 
-1 




-1 



-1 
-1 
-1 






-1 



















1 







1 



1 

1 
1 





\ 
0,0 







1 
1/ 





/-I -1 



1 

2 

3 

4 

3 

2 

1 

-1 

-1 

-2 

-2 

-1 

-1 

-1 






-1 
-1 
-2 
-2 
-2 
-1 

1 

1 

1 

1 

1 

1 

1 





-1 

-1 

-1 

-1 



1 

1 

1 

1 

1 

1 

1 





-1 
-1 
-2 
-2 
-2 
-1 








V 

-1 \ 
-1 

-1 

-2 

-1 

-1 

-1/ 

-1 \ 

-1 

-1 

-2 

-1 

-1 

-1/ 

o\ 

1 
1 
2 
2 
1 
1/ 





-1 
-1 
-1 
-1 
-1 
-1 



/-I -1 



-1 

-1 

-1 





V 
-1 
-1 
-1 

-2 
-2 
-1 

V 





-1 
-1 
-1 




-1 
-1 

-2 
-2 
-1 







1 
1 
2 
2 
2 
1 
1 
1 
1 
2 
2 
1 
1 

1 
1 
2 
3 
3 
2 
1 








-1 








-1 



-1 
-1 

-2 
-2 
-2 
-1 







1 






-1 




-1 
-1 
-2 
-3 
-2 
-2 
-1 


-1 
-1 
-1 
-1 



1 
1 
2 
1 
1 




-1 
-1 

-2 
-2 
-2 
-1 
-1 

1\ 

2 

2 
4 
3 
2 
1/ 

1 \ 

2 

2 

4 

3 

2 

1/ 







-1 







\ 




/ 1 1 


-1 1 


-1 \ 







1 1 


-1 1 


-2 







2 1 


-2 2 


-2 





1 


2 1 


-2 3 


-4 







1 1 


-2 1 2 


-3 







1 


-10 2 


-2 


1 / 




V 1 


-1 1 


-1 / 



/-I -1 

-2 

-2 - 

-3 - 

-2 - 

-1 

V 



1 

1 











-1 
-1 
-1 
-1 



/ -1 



-1 
-1 
-1 




V 



1 

1 

1 1 











-1 
-1 
-1 
-1 






1 
1 
1 
1 
1 
1 
1 







-1 





1 \ 

2 
2 
4 
3 
2 
1/ 

-1 \ 

-1 

-1 

-2 

-1 

-1 

-1/ 



/-I -1 









V 
-1 

-2 
-2 
-3 
-2 
-1 

V 



-1 

-2 
-2 
-1 







\ / 










-1/ 









V 






1 
1 




- 
-1 

-1 









-1 



-1 
-1 
-1 
-1 
-1 







1 
1 
1 






-1 












-1 





-1 
-1 

-2 

-2 
-2 

-1 



-1 \ 

-1 
-1 

-2 

-1 
-1 

-1/ 










-1 









-1 





o\ 
1 

1 

2 

2 

1 

1/ 





1 \ 

2 
2 
4 
3 
2 
1/ 








-1 





\ 
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-1 
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\ 
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1\ 
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c 
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7 
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-1 
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-1 
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-1 
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-1 
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-1 
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-1 
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-1 
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-1 


-1 




-1 
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-1 


-1 


-A 


-A 


A 


A 






A 


A 










A 


A 






A 


A 


-A 


-A 


^(56) 

Xeo 






-1 


-1 


A 


A 


-1 


-1 


A 


A 


-A 


-A 






-A 


-A 










-A 


-A 






-A 


-A 


A 


A 


^(57) 

Xeo 


-1 




-1 




A 


-A 


-1 




A 


-A 


A 


-A 


-1 




A 


-A 


-1 






-1 


-A 


A 




-1 


-A 


A 


-A 


A 


,,(58) 

Xeo 


-1 




-1 




-A 


A 


-1 




-A 


A 


-A 


A 


-1 




-A 


A 


-1 






-1 


A 


-A 




-1 


A 


-A 


A 


-A 


^(59) 

Xeo 




-1 


-1 




-A 


A 


-1 




-A 


A 


-A 


A 


-1 




-A 


A 


-1 






-1 


A 


-A 


-1 


-1 


A 


-A 


A 


-A 


,,(60) 

Xeo 




-1 


-1 




A 


-A 


-1 




A 


-A 


A 


-A 


-1 




A 


-A 


-1 






-1 


-A 


A 


-1 


-1 


-A 


A 


-A 


A 


^(61) 

Xeo 






-1 


-1 


-A 


-A 


-1 


-1 


-A 


-A 


-A 


-A 


-1 


-1 


-A 


-A 


-1 


-1 






A 


A 


-1 




A 


A 


A 


A 


X^f' 






-1 


-1 


A 


A 


-1 


-1 


A 


A 


A 


A 


-1 


-1 


A 


A 


-1 


-1 






-A 


-A 


-1 




-A 


-A 


-A 


-A 


,,(63) 

Xeo 


-1 


-1 


-1 


-1 


A 


A 


-1 


-1 


A 


A 


A 


A 


-1 


-1 


A 


A 


-1 


-1 






-A 


-A 






-A 


-A 


-A 


-A 


x^r' 


-1 


-1 


-1 


-1 


-A 


-A 


-1 


-1 


-A 


-A 


-A 


-A 


-1 


-1 


-A 


-A 


-1 


-1 






A 


A 






A 


A 


A 


A 
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x^V 














A2) 

Xeo 




-1 




-1 


-1 




^(3) 

Xeo 




-1 


-1 




-1 




^(4) 

Xeo 




-1 


-1 




-1 




^(5) 

Xeo 




-1 




-1 


-1 




X^o' 






-1 


-1 


-1 


-1 


xi? 










-1 


-1 


^(8) 

Xeo 










-1 


-1 


xS^ 






-1 


-1 


-1 


-1 


x^;"^ 


-1 






-1 




-1 


Xeo 


-1 




-1 






-1 


Xeo 


-1 




-1 






-1 


^(13) 

Xeo 


-1 






-1 




-1 


^(14) 

Xeo 


-1 


-1 


-1 


-1 






,X15) 

Xeo 


-1 


-1 










^(16) 

Xeo 


-1 


-1 










Xeo 


-1 


-1 


-1 


-1 






^(18) 

Xeo 


-1 




-1 




-1 




Xeo 


-1 






-1 


-1 




Xeo 


-1 






-1 


-1 




A2l) 

Xeo 


-1 




-1 




-1 




y(22) 

Xeo 


-1 


-1 






-1 


-1 


^(23) 

Xeo 


-1 


-1 


-1 


-1 


-1 


-1 


Xeo 


-1 


-1 


-1 


-1 


-1 


-1 


^(25) 

Xeo 


-1 


-1 






-1 


-1 


xif^ 




-1 


-1 






-1 


xif^ 




-1 




-1 




-1 


(28) 

Xeo 




-1 




-1 




-1 


X^f^ 




-1 


-1 






-1 


xi^o°^ 














Xfo^^ 






-1 


-1 






^(32) 

Xeo 






-1 


-1 






xif^ 




-1 


A 


-A 


-1 




^(34) 

Xeo 




-1 


-A 


A 


-1 




^(35) 

Xeo 




-1 


-A 


A 


-1 




y(36) 

Xeo 




-1 


A 


-A 


-1 




y(37) 

Xeo 






-A 


-A 


-1 


-1 


Xeo 






A 


A 


-1 


-1 


Xfo^^ 






A 


A 


-1 


-1 


xT 






-A 


-A 


-1 


-1 


Ail) 
Xeo 


-1 




A 


-A 




-1 


y(42) 

Xeo 


-1 




-A 


A 




-1 


,,(43) 

Xeo 


-1 




-A 


A 




-1 


^(44) 

Xeo 


-1 




A 


-A 




-1 


^(45) 

Xeo 


-1 


-1 


-A 


-A 
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Xeo 






A 


A 






Am 

Xeo 


-1 


-1 


A 


A 






Xeo 


-1 


-1 


-A 


-A 






,X49) 

Xeo 


-1 




-A 


A 


-1 




Xeo 


-1 




A 


-A 


-1 




Xeo 


-1 




A 


-A 


-1 




^(52) 

Xeo 


-1 




-A 


A 


-1 




^(53) 

Xeo 


-1 


-1 


A 


A 


-1 


-1 


Xeo 


-1 


-1 


-A 


-A 


-1 


-1 


^(55) 

Xeo 


-1 


-1 


-A 


-A 


-1 


-1 


Xeo 


-1 


-1 


A 


A 


-1 


-1 


X^o'^ 




-1 


-A 


A 




-1 


Xi^o^^ 




-1 


A 


-A 




-1 


,,(59) 

Xeo 




-1 


A 


-A 




-1 


,,(60) 

Xeo 




-1 


-A 


A 




-1 


(61) 

Xeo 






A 


A 






^(62) 

Xeo 






-A 


-A 






(63) 

Xeo 






-A 


-A 






^(64) 

Xeo 






A 


A 







where A = E(4) = ER(-l) = i. 



4. Fi 



The generators of G are: 
/-1010\/1 00\/lO 
0100 0-101 0100 

0010' 0010' 10-11 

Vo 001/ Vo 01/Voo I ) 

The representatives of conjugacy classes of G are: 
/1000\ /-lO Q \ 



Sl 



S5 



Sg : = 



10 
10 

V 1 y 

/ -1 1 
1 
-1 1 2 

V -2 2 2 
/I 1 -1 

1 
2 1 -1 

V 2 2 



S2 



\ 


-1 

-1/ 




-1/ 



sq := 



sio := 



0-100 
0-10 

V -1 / 
/I -10^ 
0-100 
1-1-2 1 

V 2 -2 -2 1 y 

/ 1 -1 Q \ 
0-12-1 
0-210 

V -3 2 y 



S3 



\ / 1 \ 

10 

10 

V 1 2 -1 y 



/ 1 \ 
10 
2 1-10 

V 2 2 -1 y 

/ -1 1 Q\ 

10 

10 

V 1 y 

/ -1 1 Q\ 

1-21 

2-10 

V 3 -2 y 



,S4 



s^ := 



, S8 := 



sii := 



2 1 
2 2 
V 4 2 
(I 
-1 


V 

/-I 





si2 := 



V 



-1\ 

-2 

-1 -1 ' 

-2 -1 ) 

1 \ 



-1 ' 

-1 y 

-1 1 \ 
-1 2 -1 
1-12-1 
2-14-2/ 
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Sl3 



Sl7 



S21 := 



S25 



/ 1 1 


-1 


\ 






/ 


1 


-1 


\ 




/ 


-1 


-1 


1 


\ 


1 


-2 


1 




2 -1 


-2 


1 









-1 


2 


-1 


1 1 


-2 


1 


, si4 := 


1 -1 


-2 


1 


7 


si5 := 





-2 


1 





V2 1 


-4 


2/ 


V 2 -1 


-4 


2 / 


\ 





-3 


2 


/ 


/ 1 


-2 


1 \ 


/ -1 


2 


-1 \ 




/ -1 





2 


-1 \ 


1 


-2 


1 




-1 


2 


-1 




-2 


1 


2 


-1 





-3 


2 


, S18 := 





3 


-2 


,si9 := 


-2 


1 


3 


-2 


V 


-4 


3 / 


V 


4 


-3^ 




V -2 


2 


4 


-3/ 


/ 1 


1 


-1 \ 


/ -1 


-1 


1 \ 




/ -1 


1 


1 


-1 \ 


-1 


2 


-1 






1 


-2 


1 




-2 


1 


2 


-1 


1 -1 


2 


-1 


, S22 := 







-3 


2 


, S23 := 


-2 


1 


3 


-2 


V2 -2 


2 


-1/ 


V 


-4 


3^ 




V -2 


2 


4 


-3/ 


/ -1 


1 


\ 


















-2 1 


2 


-1 




















-2 


3 


-1 




















V -4 


4 


-1 



























S16 := 



S20 



S24 := 



/ 1 1 


-1 \ 


1 


-2 1 


2 


-1 ' 


V 3 


-2 0/ 


/ -1 


-1 1 \ 


1 


-2 1 


-1 1 


-2 1 


V -2 2 


-2 1 / 


/ 1 


-1 \ 


2 -1 


-2 1 


2 


-3 1 


V4 


-4 1 ; 



The character table of G^^ 


= G 


























































10 




















20 












xi^^ 


1 1 


1 


1 


1 


1 


1 


1 1 


1 


1 




1 1 


1 


1 


1 


1 1 


1 ] 


L ] 


L ] 


L 


1 


1 


x'^' 


1 1 


1 


1 


1 


1 


-1 


-1 - 


1 


1 


1 




1 1 


-1 


-1 


-1 


-1 - 


1 


-1 - 


1 ] 


L ] 


L 


1 


1 


xf' 


1 1 


1 


1 


1 


1 


-1 


-1 - 


1 


1 


1 




1 1 


-1 


-1 


1 


1 1 


1 ] 


L - 


1 - 


1 


-1 


-1 


Xl 


1 1 


1 


1 


1 


1 


1 


1 1 


1 


1 




1 1 


1 


1 


-1 


-1 - 


1 


-1 - 


1 - 


1 - 


1 


-1 


-1 


x^' 


2 2 


2 


2 


2 


2 


_2 


-2 - 


2 


-1 


-1 


-1 


-1 - 


1 


1 


1 




















xf' 


2 2 


2 


2 


2 


2 


2 


2 2 


-1 


-1 


-1 


-1 - 


1 


-1 


-1 




















xT 


2 2 


2 


2 


-1 


-1 








2 


2 


-1 


-1 - 


1 






-2 


-2 - 


2 


1 ] 


L 










xf' 


2 2 


2 


2 


-1 


-1 








2 


2 


-1 


-1 - 


1 






2 


2 2 


-1 - 


1 










xf' 


4 -4 






1 


-1 


2 


-2 




1 


-1 


-2 


2 




-1 


1 


2 


-2 




-1 ] 


L 






-2 


2 


xr 


4 -4 






1 


-1 


2 


_2 




1 


-1 


-2 


2 




-1 


1 


_2 


2 




1 - 


1 






2 


_2 


x^' 


4 -4 






1 


-1 


_2 


2 




1 


-1 


-2 


2 




1 


-1 


2 


_2 




-1 ] 


L 






2 


_2 


xr' 


4 -4 






1 


-1 


-2 


2 




1 


-1 


-2 


2 




1 


-1 


-2 


2 




1 - 


1 






-2 


2 


xr' 


4 4 


4 


4 


_2 


_2 








_2 


-2 


1 


1 1 
























^(14) 

Xl 


6 6 


-2 


2 
















3 


3 - 


1 
















I 




-2 


-2 


x^^ 


6 6 


-2 


2 
















3 


3 - 


1 














- 


2 




2 


2 


xT' 


8 -8 






-1 


1 








2 


-2 


2 


-2 








4 


-4 




1 - 


1 










xf^ 


8 -8 






-1 


1 








2 


-2 


2 


-2 








-4 


4 




-1 ] 


L 










xr 


8 -8 






2 


-2 


4 


-4 




-1 


1 


2 


-2 




1 


-1 




















x^ 


8 -8 






2 


_2 


-4 


4 




-1 


1 


2 


-2 




-1 


1 




















^(20) 

Xl 


9 9 


1 


-3 






-3 


-3 ] 


L 
















-3 


-3 ] 


L 






L - 


1 


1 


1 


,,(21) 

Xl 


9 9 


1 


-3 






-3 


-3 ] 


L 
















3 


3 - 


1 




- 


1 ' 


L 


-1 


-1 


^(22) 

Xl 


9 9 


1 


-3 






3 


3 - 


1 
















-3 


-3 ] 


L 




- 


1 ^ 


L 


-1 


-1 


x^^ 


9 9 


1 


-3 






3 


3 - 


1 
















3 


3 - 


1 






L - 


1 


1 


1 


xr 


12 12 


-4 


4 
















-3 


-3 ] 


L 
























xT' 


16 -16 






-2 


2 








-2 


2 


-2 


2 
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The generators of C^ are: 
/ -1 1 \ / 1 
10 

10' 
V 1 / V 



\ / 1 
-10 1 1 

10' 10 

1 / V 



The representatives of conjugacy classes of G"^ are: 
/1000\/-1 O^^IO 







-1 1 

I j 



\ / 1 \ 



1 
1 
V 1 2 



-1/ 



10 
10 

V 1 y 



0-10 
0-1 

V 








-1/ 



1 
2 1 
V 2 2 



/ 1 

- 

1 - 

V2 - 

/ -1 



V 

/I 1 




Vo 

/I 







-1 0\ 


1 

ly 



-2 
-2 

-2 
-1 



/ -1 1 \ /I 

10 

10' 

V 1 / V 

/-I -1 1 





-1 









-1 



-1 



-1 





\ / 1 1 -1 \ / -1 








-1/ 



2 
2 
V4 



-2 

-1 -1 

-2 







\ / 



1 1 



-1 



-1/ 

\ /I 1 -1 \ 



1/ V- 

\ /I 



-1 1 

-2 2 



-12-1 
-1 -1 2 -1 



-2 y V -2 -1 

1 \ / 1 -2 

2 1 1-2 
10' 00-3 
2 y V -4 

1 -1 \ / -1 
0-12-1 1 

1-12-1' 00 
V2-2 2-iyV0 




2 
V2 

/I 



1 
1 
2 




-ly 






Vo 



1 


2 
2 
1 

1 2 

2 1 

3 2 



-1 0\ /-I - 



1 1 



1-21 
11-21 

4 -2 y V 2 1 -4 2 y 

1\ /-I 2 -l\ ( 

1 0-12-1 

2 ' 3-2 
3yV0 4-3y 

-1 1\ /-I 1 1 -1\ /I 
-2 1 -2 12-1 2 

-3 2' -213-2' 2 

-4 3 y V -2 2 4 -3 y V 4 



\ 


-1 

-ly 
-1 



y 

\ 



-1 -2 1 
-1 -2 1 

V 2 -1 -4 2 y 

1 2 -1 \ / 

12-1 1 

13-2' -11 
2 4 -3 y V -2 2 

-1 \ / -1 
-1 -2 1 -2 1 

0-31' -20 

-4 1 y V -4 



-12-1 
0-210 

V -3 2 y 

1 -1 1 \ 



-2 
-2 
-2 
1 
2 
3 
4 



1 
1 

\ 
-1 

-1 

-ly 
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The character table of G^^ 


























































10 
















20 












^^ 


1 1 


1 


1 


1 


1 


1 


1 1 


1 


1 




1 1 1 


1 


1 


111] 


L ] 


L ] 


L 


1 


1 


xf 


1 1 


1 


1 


1 


1 


-1 


-1 - 


1 


1 


1 




1 1 -1 


-1 


-1 


-1 - 


1 - 


1 - 


1 ] 


L ] 


L 


1 


1 


X^' 


1 1 


1 


1 


1 


1 


-1 


-1 - 


1 


1 


1 




1 1 -1 


-1 


1 


111] 


L - 


1 - 


1 


-1 


-1 


^(4) 
X2 


1 1 


1 


1 


1 


1 


1 


1 1 


1 


1 




1 1 1 


1 


-1 


-1 - 


1 - 


1 - 


1 - 


1 - 


1 


-1 


-1 


^(5) 
X2 


2 2 


2 


2 


2 


2 


-2 


-2 - 


2 


-1 


-1 


-1 


-1 - 


1 1 


1 




















^(6) 
X2 


2 2 


2 


2 


2 


2 


2 


2 2 


-1 


-1 


-1 


-1 - 


1 -1 


-1 




















x'P 


2 2 


2 


2 


-1 


-1 








2 


2 


-1 


-1 - 


1 . 




_2 


-2 - 


2 1 ] 


L 










xf 


2 2 


2 


2 


-1 


-1 








2 


2 


-1 


-1 - 


1 . 




2 


2 2 - 


1 - 


1 










xT 


4 -4 






1 


-1 


2 


-2 




1 


-1 


-2 


2 


-1 


1 


2 


-2 


- 


1 ] 


L 






-2 


2 


xT' 


4 -4 






1 


-1 


2 


_2 




1 


-1 


-2 


2 


-1 


1 


_2 


2 


1 - 


1 






2 


_2 


x^"^ 


4 -4 






1 


-1 


-2 


2 




1 


-1 


-2 


2 


1 


-1 


2 


-2 


- 


1 ] 


L 






2 


-2 


xP^ 


4 -4 






1 


-1 


_2 


2 




1 


-1 


-2 


2 


1 


-1 


_2 


2 


1 - 


1 






-2 


2 


x^"^ 


4 4 


4 


4 


_2 


_2 








_2 


-2 


1 


1 1 . 






















x^' 


6 6 


-2 


2 
















3 


3 - 


1 . 












2 




-2 


-2 


,,(15) 

X2 


6 6 


-2 


2 
















3 


3 - 


1 . 












- 


2 




2 


2 


xT' 


8 -8 






-1 


1 








2 


-2 


2 


-2 






4 


-4 


] 


L - 


1 










xf^ 


8 -8 






-1 


1 








2 


-2 


2 


-2 






-4 


4 


- 


1 ] 


L 










xi''' 


8 -8 






2 


_2 


4 


-4 




-1 


1 


2 


-2 


1 


-1 




















xT' 


8 -8 






2 


_2 


-4 


4 




-1 


1 


2 


-2 


-1 


1 




















xT' 


9 9 


1 


-3 






-3 


-3 ] 


L 














-3 


-3 ] 


L 






L - 


1 


1 


1 


xT' 


9 9 


1 


-3 






-3 


-3 ] 


L 














3 


3 - 


1 




- 


1 : 


L 


-1 


-1 


xT' 


9 9 


1 


-3 






3 


3 - 


1 














-3 


-3 ] 


L 




- 


1 : 


L 


-1 


-1 


xT' 


9 9 


1 


-3 






3 


3 - 


1 














3 


3 - 


1 






L - 


1 


1 


1 


xT' 


12 12 


-4 


4 
















-3 


-3 ] 


L . 






















xT' 


16 -16 






-2 


2 








-2 


2 


-2 


2 

























The generators of G"-^ arc: 



/ 1 


C 


\ 


/ 


-1 










\ 




/ 1 [ 


) 


o\ 




/ 


-1 


1 


\ 




1 





-1 







2-100 









1 




2 1 -1 








-1 


' 


2-1-11 


•) 




-2 


1 1 


•) 


V 2 2 


-1 / 


V 


-1/V2-2 I ) \ 


-2 


2 2-1/ 


/ 1 -1 
0-10 


\ 



/ 1 -1 
0-10 


\ 










-2 1 


' 


1 -1 1 


-1 








V -3 1 
The represent 

/ 1 \ 
10 


ativc 


V 2 -1 
;s of conjugacy 
-10 
-2100 


-1 

claf 

\ 


) 


s of G"3 are: 
/ -1 \ 
-2100 




/ -1 
-2 1 






\ 





10 




' 


-3010 




' 


-2 0-11 


7 


-2 


-1 


1 


' 


V 1 


j V-4 1 2 - 


1 / V -4 1 y V -2 1 


-2 


1 / 


/ -1 

-2 1 






\ 


/ -1 
-1 


\ 





/ -1 \ 
0-100 




/ 


-1 



\ 
-10 


-1 1 -1 





■> 


-2 -1 


1 


' 


-2-11 


' 




-1 


-1 -1 1 


V -2 2 




-1 


J 


V -2 -2 







y) 




\ 


-2 -1 2 




-l) 




\ 


-2 


-2 


1 


) 
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/ -1 


^ 




/ -] 




[ 


] 





\ 




/ -1 1 







^ 




/ -1 1 


C 




\ 


0-100 









-1 C 


] 




-2100 




-2100 


-1 -1 -1 1 


•) 







- 


1 




-3110 


1 


-3110 


V -1 -2 1 y 


V 




[ 


) -1 / V -4 1 1 y V -4 2 2 -1 y 


/ -1 1 \ 
-2100 


/ 


-1 

-2 


1 
1 






^ 






/ -1 1 \ 
-2100 


/ -1 1 \ 
10 




-2 1-11 




-2 


1 


-1 


1 


' 


-12-10 


-2110 




V -4 1 1 y 


\ 


-2 


2 


-2 


1 y V -2 3 -1 y 


V -2 1 1 y 


/ -1 1 \ 
10 


/ 


-1 



1 
1 






^ 






/ -1 1 \ 
10 




^-110 \ 
10 




-2110 




-1 


1 


-1 


1 


•) 


-11-11 


' 


2-10 


' 


V -2 2 2 -1 ; 


\ 


-2 


1 





lyVo 2-2iyvo 3 -ly 


/ -1 \ 
-2100 




/ 1 





1 






\ 





Mo \ 
10 




/ 1 \ 
10 




-3010 


' 








1 





' 


10-11 


■> 


10-11 


1 


V -4 1 / V 


1 


2 


-I J 


voo iyv2i-2iy 


/ 1 \ 
10 












2 1-10 












V 2 2 -1 


) 
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The character table of G 


S3. 




















































10 














20 












^^ 


1 ] 


L 1 1 


















1 ] 


L ] 


L 1 1 












X^ 


1 - 


1 - 


1 -1 


-1 
















-1 - 


1 - 


1 - 


1 -1 


-1 










X^ 


















-1 - 


1 -1 -1 


-1 


-1 - 


1 - 


1 - 


1 -1 












Xs 




- 


1 1 


-1 




-1 




-1 




1 


1 1 -1 




-1 ] 


- 


1 1 -1 


-1 


-1 




-1 




X^ 


1 - 


1 1 -1 






-1 




-1 




-11-11 


-1 


-1 ] 


L - 


1 1 -1 




-1 




-1 




xf^ 


1 - 


1 1 1 


-1 






-1 


-1 




1 1-1-1 




-1 - 


1 ] 


L 1 -1 


-1 




-1 


-1 




x'P 




L - 


1 -1 








-1 


-1 




-1 - 


1 1 1 


-1 


-1 - 


1 ] 


L 1 -1 






-1 


-1 




xf 




1 -1 


-1 




-1 


-1 






1 


1 -1 1 




-1 ] 


L ] 


L 


1 -1 


-1 


-1 


-1 






xf' 


1 - 


1 - 


1 1 






-1 


-1 






-11 1-1 


-1 


-1 ] 


L ] 


L - 


1 -1 




-1 


-1 






xr 




L 1 -1 


-1 




-1 


-1 






-11 1-1 


-1 


1 - 


1 - 


1 1 1 


-1 


-1 


-1 






xi"^ 


1 - 


1 - 


1 1 






-1 


-1 






1 - 


1 -1 1 




1 - 


1 - 


1 1 1 




-1 


-1 






xf^ 


1 - 


1 1 1 


-1 






-1 


-1 




-1 - 


1 1 1 


-1 




L - 


1 - 


1 1 


-1 




-1 


-1 




xf^ 




- 


1 -1 








-1 


-1 




1 1-1-1 






- 


1 - 


1 1 






-1 


-1 




x^^ 




L - 


1 1 


-1 




-1 




-1 




-11-11 


-1 


1 - 


1 ] 


L - 


1 1 


-1 


-1 




-1 




,/15) 

X3 


1 - 


1 1 -1 






-1 




-1 




1 - 


1 1 -1 




1 - 


1 ] 


L - 


1 1 




-1 




-1 




xf^ 


1 - 


1 - 


1 -1 


-1 












-1 - 


1 -1 -1 


-1 


1 ] 


L ] 


L 1 1 


-1 










xf^ 


2 






2 


2 








-2 


2 




-2 


-2 






2 


-2 








-2 


xf^ 


2 






-2 


2 








-2 


-2 




2 


-2 






2 


2 








-2 


xf^ 


2 






2 


2 








-2 


-2 




2 


2 






-2 


-2 








-2 


x^ 


2 






-2 


2 








-2 


2 




-2 


2 






-2 


2 








-2 


xT' 


2 








-2 


-2 


-2 


-2 


-2 


















2 


2 


2 


2 


xT' 


2 








-2 


2 


-2 


2 


-2 


















-2 


2 


-2 


2 


xf^ 


2 








-2 


-2 


2 


2 


-2 


















2 


-2 


-2 


2 


xT' 


2 








-2 


2 


2 


-2 


-2 


















-2 


-2 


2 


2 


xf^ 


4 








-4 








4 
























-4 



Theg- 

2 1 
2 2 
V 4 2 

( -' 


-1 

-2 



;enerators of G^^ are: 

-1 \ / -1 

-2 0-1 

-1 -1 ' 

-2 -1 / V 

-1 1 \ /I -1 
0-2 1 0-1 
1-21' 0-2 

1 -2 1 / V -2 



c 


\ 




/ 1 










2 


-1 


-1 


' 


2 


-1 


-1 y V 2 


-2 


-1 1 \ 




1 






-1 2 






-2 i ) 













1 

1/ 



/-I 





V 



\ 





-1/ 



The representatives of conjugacy classes of G^* are: 
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/I \ / -2 



10 
10 

V 1 y 

1 -1 1 \ 



2 



-2 -1 
-2-2 11 

V -4 -2 
(-1 

-1 


V 

^-111 

2 
-12 2 

V 3 2 



1 

-1 2 

-1 2 

-1 4 

-1 





-2 
-3 

( -^ 

-2 

-3 -1 1 
V-4 -1 
\ / -1 


-1 1 

V 1 

1 1 

1 

-1 1 2 

V 1 2 



\ / 





2 1/ 




-1 

-1/ 

-l\ ( 

-1 

-2 
-3/ 





-1/ 

1\ 
1 

1 

2/ 

^ 
-2 1 
-1 
-2 0/ 


-1 

-1/ 



V 



2 1 \ / 

2 10 

3 12-1 

4 12-1/ 
^ -1 -1 l\ 

-1-2 2 

-2 -1 -1 2 

V -2 -2 -2 3 / 



/-I 

-2 

-3 







-1 
1 



1 0\ 



2 1 ^^ 

2 12-1 

3 3-1 

4 14-2/ 
/ -1 Q \ 

-2100 
-2 11-1 
V -2 2 -1 / 
/ -1 1 \ 



1 







-1 1 


2 


7 


-2 


-1 1 1 


2 1 y' 




V -2 


-221/ 



o\ ( 



-1 1 
1 

-120/ 



11 -l\ 
2 1-20 
2 2-1-1 
V 4 2 -2 -1 / 



The character table of G"^: 












































10 














xr 


1 


1 


1 




1 


1 


1 


1 


1 


1 




1 




1 




1 


xT 


1 


-1 


-1 




1 


-1 


1 


1 


1 


-1 




-1 




-1 




1 


xf 


1 


A 


-A 


-1 


-1 


-A 


1 


-1 


1 


-A 




A 


-1 


A 




-1 


xf^ 


1 


-A 


A 


-1 


-1 


A 


1 


-1 


1 


A 




-A 


-1 


-A 




-1 


^(5) 

X4 


2 






-1 


2 




2 


2 


2 




-1 




-1 




-1 


2 


xf^ 


2 








-2 




2 


_2 


2 




-1 








-1 


_2 


xf^ 


2 


B 




A 


C 


-/B 






-2 


/B 






-A 


-B 


-1 


-C 


(8) 

xr 


2 


/B 




-A 


-C 


-B 






-2 


B 






A 


-/B 


-1 


C 


xf^ 


2 


-B 




A 


C 


/B 






-2 


-/B 






-A 


B 


-1 


-C 


xr 


2 


-/B 




-A 


-C 


B 






-2 


-B 






A 


/B 


-1 


C 


xf^ 


3 


-1 


1 




3 


-1 


-1 


-1 


3 


-1 




1 




-1 




3 


xf^ 


3 


1 


-1 




3 


1 


-1 


-1 


3 


1 




-1 




1 




3 


xf^ 


3 


A 


A 




-3 


-A 


-1 


1 


3 


-A 




-A 




A 




-3 


x^^ 


3 


-A 


-A 




-3 


A 


-1 


1 


3 


A 




A 




-A 




-3 


xf^ 


4 






-A 


D 








-4 




-1 




A 




1 


-D 


xf^ 


4 






A 


-D 








-4 




-1 




-A 




1 


D 



where A = E(4) == ER(-l) == i, B == -1+E(4) = -1+ER(-1) = -1+i, C = 2*E(4) = 2*ER(-1) = 2i, D = 4*E(4) 
= 4*ER(-1) = 4i. 

The generators of G^-' are: 
/ -1 1 \ / 1 



1 
-1 1 2 
V -2 2 2 




-1 

-1/ 



1 




V -4 



1 

2 ' 

3/ Vo 



-1 
-1 2 -1 
-2 1 

-320/ 



^ \ ( -I 



V 



\ 



-1 

-1/ 
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The representatives of conjugacy classes of G^^^ are: 



/ 1 \ 


/ 


-1 


-1 1 \ 




( - 


-100c 


) ^ 




/ 


-1 











^ 




10 




-12-1 




0-100 












-2 1 




10 


' 


-1 -1 2 -1 


' 


00-10 


•) 










-1 


' 


V000l/V-2-14-2yV0 -l/V 





1 


-2 0/ 


/ -1 1 \ 
10 


/ -1 2 -1 \ 
2-1 


/ -1 -1 1 ^ 
0-100 




/ 






-1 



-1 1 \ 

-2 1 


-112-1 


3-2 ' 


-1 -1 -1 1 


•) 




-1 


-1 


-1 1 


V -2 2 2 -1 / 


V 14-3/ 


V -2 -2 1 y V 


-2 


-1 


-2 2/ 


/ -11 
2-1 


\ 


/ 1 -1 N 
0-100 




/ 1 -M 

0-12-1 




/ 


1 
1 


1 




-1 \ 





-1 -1 3 -1 


' 


1-11-1 


•) 


1-11-1 


•) 




1 1 


1 


-1 


•) 


V -2 -1 4 -1 y V 2 -1 -1 y V 2 -1 2 -2 y v 


2 2 





-1 y 


/I -1 \ 
0-100 


/ 1 -1 \ 
0-12-1 




(I -1 \ 
0-100 


/ 1 








-1 

-2 


\ 

1 




0-210 ' 


0-210 


' 


1-1-21 


' 


1 


-1 


-2 


1 




V -3 1 / 


VO-3 2 0/V2-2-2iyV2 


-1 


-4 


2J 


/ -1 -1 1 
0-100 


\ 


/I 1 -1 N 
2-1 










-1 -1 2 -1 


' 


1-12-1 










V -2 -1 2 


-1 


/ 


\ 2 -1 2 - 


ly 

























The character table of G"*^ : 



~7F 

xf 

(3) 
X5 

(4) 
X5 

(5) 
X5 

(6) 
X5 

(7) 
X5 

(8) 
X5 

(9) 
X5 

(10) 
X5 

(11) 
X5 

(12) 
X5 

(13) 
X5 

(14) 
X5 

(15) 
X5 

(16) 
X5 

(17) 
X5 

(18) 
X5 



10 



1 
1 
1 
1 

A 

/A 
A 
/A 
A 
/A 
A 
/A 
-1 
-1 
-A 
-/A 
-A 

-/A 



1 1 1 

1 -1 1 

-1 1 1 

-1 -1 1 

1 -1 A 1 

1 -1 /A 1 



-1 1 
-1 1 
-1 



A 

/A 



-1 
1 1 



1 A 

1 /A 



1 

-2 
2 
-2 
-2 
2 
2 



A 

1 /A 1 

2 1 
2 

B 1 

/B 1 

B -1 

/B -1 



1 



where A = E(3)2 = (-l-ER(-3))/2 



1 


1 


1 


1 


1 


1 






1 


-1 


1 


-1 


1 


1 


-1 




-1 


1 


-1 


-1 


1 


1 


-1 




-1 


-1 


-1 


1 


1 


1 






/A 


-/A 


/A 


-/A 


/A 


/A 


-1 




A 


-A 


A 


-A 


A 


A 


-1 




-/A 


/A 


-/A 


-/A 


/A 


/A 


-1 




-A 


A 


-A 


-A 


A 


A 


-1 




-/A 


-/A 


-/A 


/A 


/A 


/A 






-A 


-A 


-A 


A 


A 


A 






/A 


/A 


/A 


/A 


/A 


/A 






A 


A 


A 


A 


A 


A 






-2 




1 




-1 


2 




-1 


2 




-1 




-1 


2 




-1 


-/B 




/A 




-/A 


/B 




-1 


-B 




A 




-A 


B 




-1 


/B 




-/A 




-/A 


/B 




-1 


B 




-A 




-A 


B 




-1 


= -l-b3, B 


= 2*E(3)2 = 


= -l-ER(-3) 


= 


-1-13 



1 
1 

-1 
-1 

A 

/A 

-A 

-/A 

-A 

-/A 

A 

/A 

-2 

2 

-B 

-/B 

B 

/B 



1 
-1 

1 

-1 
-A 



1 



/A 
-A 



1 
-1 1 
-1 -1 
1 -1 
-A A 
-/A -/A /A 
A -A -A 
-/A -/A 
A -A 
-/A /A -/A 
AAA 
/A /A /A 
1 

-1 
A 
/A 
-A 

-/A 
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The generators of G"'' are: 
/I -10\/10-2 1\/1-10 






-10 







1 


-2 1 







-1 2 


-1 


1 


-1 -2 1 


' 








-3 2 


' 





-2 1 





V 2 


-2 -2 1 / V 





-4 3 ; V 


-3 2 


) 


/ -1 



N 
-10 















0-10 












V 


- 


1 ) 

















\ / -1 1 

1 

-1 1 2 

V -2 2 2 



\ 


-1 



The representatives of conjugacy classes of C'^ are: 
/1000\/-1-11 0\/-l 
10 0-12-1 0-1 

-1-12-1' 
V -2 -1 4 -2 / V 



10 

V 1 y 






-1 




\ / 







-1/ 



/ -1 1 \ 

10 

-112-1 



V-2 




2 2 
-1 1 
2 
-1 3 

-1 4 



/ -1 2 -1 \ / -1 -1 1 \ 



-1/ 






V 



^ /o 
-1 
-1 



2-1 
3-2 
14-3/ 
1 



0-100 
-1 -1 -1 1 



V 










V 

/ 



1 








M 



V 



1\ /o 









1 

V2 



/ 1 -1 \ / 1 -1 
0-100 0-12 

0-210' 0-21 
V0-3 01/V0-3 2 
/ -1 -1 1 ^ ^ 1 



-1 
-1 1 
-1 







-1/ 



\ i 







-1 
-1 2 
-1 2 




-1 




1 
V2 





-1 
-1 



-1 


) 

2 
2 
2 




1 

V2 
1 
-1 



1 

-1 2 
-1 1 
-1 2 





1/ 

-1^/0 

-1 
-1 

-2/ 



-2 1 
0-10 

1 -2 y 

-1 -1 1\ 
0-21 
-1 -1 -1 1 

-2 -1 -2 2 y 



1 1 

1 

1 1 1 
V 2 2 



-1\ 







-1 

-ly 



1-1-2 1 

V 2 -2 -2 1 y 



-1 ^^ 
0-21 
1-1-2 1 

V 2 -1 -4 2 y 



-ly 
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The character table of G^^ ; 
















































10 


















^^ 




1 






1 




1 


1 


1 


1 


1 


1 






1 


1 


1 


1 


xT 




1 




-1 


1 




1 


-1 


1 


-1 


1 


1 


-1 




1 


-1 


-1 


1 


X^ 




1 


-1 




1 


-1 


-1 


1 


-1 


-1 


1 


1 


-1 




-1 


1 


-1 


-1 


Xe 




1 


-1 


-1 


1 


-1 


-1 


-1 


-1 


1 


1 


1 






-1 


-1 


1 


-1 


xr' 




A 




-1 


A 




/A 


-/A 


/A 


-/A 


/A 


/A 


-1 




A 


-A 


-A 


A 


xr' 




/A 




-1 


/A 




A 


-A 


A 


-A 


A 


A 


-1 




/A 


-/A 


-/A 


/A 


xP 




A 


-1 




A 


-1 


-/A 


/A 


-/A 


-/A 


/A 


/A 


-1 




-A 


A 


-A 


-A 


x^^ 




/A 


-1 




/A 


-1 


-A 


A 


-A 


-A 


A 


A 


-1 




-/A 


/A 


-/A 


-/A 


x^^ 




A 


-1 


-1 


A 


-1 


-/A 


-/A 


-/A 


/A 


/A 


/A 






-A 


-A 


A 


-A 


xr 




/A 


-1 


-1 


/A 


-1 


-A 


-A 


-A 


A 


A 


A 






-/A 


-/A 


/A 


-/A 


x^' 




A 






A 




/A 


/A 


/A 


/A 


/A 


/A 






A 


A 


A 


A 


xf^ 




/A 






/A 




A 


A 


A 


A 


A 


A 






/A 


/A 


/A 


/A 


xf^ 


2 


-1 


-2 




2 




-2 




1 




-1 


2 




-1 


-2 






1 


x^^ 


2 


-1 


2 




2 


-1 


2 




-1 




-1 


2 




-1 


2 






-1 


,115) 

Xe 


2 


-A 


-2 




B 




-/B 




/A 




-/A 


/B 




-1 


-B 






A 


xf^ 


2 


-/A 


-2 




/B 




-B 




A 




-A 


B 




-1 


-/B 






/A 


xf^ 


2 


-A 


2 




B 


-1 


/B 




-/A 




-/A 


/B 




-1 


B 






-A 


xi"^ 


2 


-/A 


2 




/B 


-1 


B 




-A 




-A 


B 




-1 


/B 






-/A 



1 


-2 1 







-1 2 


-1 





-3 2 


' 





-2 1 





i^ 


-4 3^ 




V 


-3 2 


) 



where A = E(3)2 = (-l-ER(-3))/2 = -l-b3, B = 2*E(3)2 

The generators of G"^ are: 
/-1010\/10-2 1\/1-10 
10 
10 

V 1/ 
/I 1 -1\ 

12-2 
3-2 

V 4 -3 / 
The representatives of conjugacy classes of G^'' are: 

/ 1 \ / -1 -1 1 \ / -1 -1 
10 0-201 0-1 

0010' 0-2-12' 0-2 

VOOOI/VO -3 2/VO -3 



-l-ER(-3) = -1-13. 



\ /-I 



0^ 
0-100 
0-10 

V -1 / 



/ -1 -1 1 \ 



/-I -1 1 0\ 








-2 


1 









-2 


1 


■> 


V 





-3 


1/ \ 


/ 


-1 





\ 







-1 













-1 


V 








- 


i) 



(-' ' 



0-201 0-1 

0-210' 0-2 

VO -3 20/VO -3 

0\/-1010\/l-l 

10 0-2 

10' 0-2 

Vo 001/ Vo -3 



1\ /-I 

-2 2 

-12' 

-2 3/ V 
1 0\ /-I 


10' 
1 / V 

-1 1\ /I 

1 

-1 2 ' 
-2 3 / V 



1^ 

-2 2 

-1 2 

-2 3/ 


-2 1 

2 -1/ 



-1 
-1 - 
-2 - 
-2 - 
-1 1 
-1 



-2 



-1 -1 1\ 



1 
-1 2 
2 / 
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/ 1 -1 


-1 1 


\ 




/ 1 -1 


-1 1 


\ 




/ 1 -1 





\ 




/ 


1 


-1 





\ 




-1 


-2 2 




-1 


-2 2 




-2 





1 







_2 





1 




-2 


-1 2 


1 


-2 


-1 2 


•) 


-2 


1 





' 





_2 


1 





1 


V -3 


-2 3 / V -2 


-2 3 / V -3 





1 / V 


-3 


2 


/ 




/ 1 -1 
-1 


\ 





/ 1 -1 
0-10 


\ 





1 ^ ° 
-1 


-1 




\ 






/ 


-1 



-1 
-2 






1 
1 


-2 


1 


' 


-2 1 





' 





-1 





' 







-2 


-1 


2 


V -3 I ) 

The character t 


ab 


\ 

le 


0-2 2 
3f G"^: 


-1 / 




V 








-1 


y 




\ 





-3 


-2 


3 



The generators of G"** are 

\ / -1 



M 























10 
















20 


^(1) 








1 ] 


























1 ] 




xf' 




-1 


-1 


1 








-1 




-1 - 


1 






-1 ] 


-1 


-1 




-1 ] 




xf 








-1 - 








-1 


-1 




-1 


-1 




L -1 


-1 




1 




x^' 








1 




-1 


-1 


-1 




-1 - 


1 


-1 


-1 


-1 ] 








-1 ] 




x^ 




-1 


-1 


-1 - 




-1 


-1 


-1 


-1 
















1 




xf^ 








-1 ] 




-1 


-1 




-1 


1 - 


1 






-1 ] 


L -1 


-1 




-1 - 




x'P 




-1 


-1 


1 ] 




-1 


-1 








-1 


-1 




-1 


-1 




1 ] 




x^ 




-1 


-1 


-1 ] 










-1 


1 - 


1 


-1 


-1 


-1 ] 








-1 - 




x^r 


2 






-2 - 








2 


_2 


2 1 






-2 - 






2 


-2 ] 




xr 


2 






2 ; 








-2 


2 


-2 ] 


L 






-2 - 






2 


-2 - 




x^^ 


2 






2 - 








2 


2 


2 - 


1 






2 - 






2 


2 - 




xr' 


2 






-2 ; 








-2 


_2 


-2 - 


1 






2 






2 


2 ] 




xr' 


3 


-1 








-1 




-1 


-3 


3 




-1 






-1 




-1 


-3 




x^^ 


3 




-1 








-1 


-1 


-3 


3 






-1 






-1 


-1 


-3 




x^"^ 


3 




-1 


-1 






-1 




3 


-3 




-1 






-1 




-1 


-3 




x^^ 


3 


-1 




-1 




-1 






3 


-3 






-1 






-1 


-1 


-3 




xf' 


3 


-1 




-1 






-1 


-1 


3 


3 




-1 




-1 




-1 


-1 


3 




x^ 


3 




-1 


-1 




-1 




-1 


3 


3 






-1 


-1 


-1 




-1 


3 




x^ 


3 




-1 






-1 






-3 


-3 




-1 




-1 




-1 


-1 


3 




xr' 


3 


-1 










-1 




-3 


-3 






-1 


-1 


-1 




-1 


3 





fl 
-1 


V 

/ -1 







-1/ 




0-10 
0-1 

V 






V 

N^ / 1 






-I J 



1 


V 



The representatives of conjugacy 
/1000\/-1-1 
10 0-2 

10' 0-2-1 

Voooi/Vo -3 



1 0\ 



1 

1/ 

1 -1 

2 -2 

3 -2 

4 -3 
classes 

1\ 
1 

2 
2/ 



fl 

1 



V 



-2 1\ 

-2 1 

-3 2 

-4 3/ 



/I 





Vo 



^y 
2 -1 

1 

2 0/ 



\ 



/ 

of G"** are: 

-1 



1\ 



-2 -1 



V -3-2 3/ 



/-I 




V 



-10 1^ 

-1 -2 2 

-2 -1 2 

-2 -2 3 / 
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The generators of G"" are: 



/ 1 1 


-1 


\ 




/ -1 








\ 




/ 1 


-1 \ 


1 













-1 













-10 


2 1 


-1 





' 








-1 





' 





-2 1 


iy 2 2 





-1 / 




V 








-1 / 




\o 


-301/ 



/ -1 -1 1 


\ 




( - 


-1-110 


\ 


/ 


-1 


-1 1 


\ 


/ 


-1 -1 1 


\ 


0-201 




0-201 





-100 


0-100 


0-210 


' 


-210 ' 





-210' 


0-210 


VO -3 01/ Vo -320/ 


V 


-301/ 


V -2 2-1/ 


/ -1 ^ 

0-100 




/ -1 1 N 
10 




/ 1 



-1 -1 1 N 
-2 1 




/I -1 -1 1 \ 
0-201 


0-10 




10 


' 





-2 -1 2 


' 


0-2-12 


Vo o-iyVoooi/Vo 


-3 -2 3 y V -3 2 y 


/I -1 -1 1 \ 

0-1-2 2 




(I -1 -1 1 \ 

0-1-2 2 


/ 1 - 

- 


-1 \ 
-2 1 




(I -1 \ 
0-201 




0-2-12 


' 


0-2-12 ' 


- 


-2 1 


' 


0-210 


' 


V -3 -2 3 / V -2 -2 3 y 


Vo - 


-3 1/Vo-3 20y 


/I -1 \ 
0-100 




/ 1 -1 \ 
0-100 




( 1 
-1 


-1 \ 



/ -1 -1 1 \ 
0-201 


0-210 


' 


0-210 


' 





-1 


-2-12 


V -3 1 / 




V 





-2 2 -1 / 




V 





-1 


y 


V 


-3 -2 


ay 



The character table of G 


ss- 
















































10 
















20 


xi'^ 








1 ] 


















1 ] 








1 ] 




xf' 




-1 


-1 


1 








-1 




-1 - 


1 






-1 ] 


-1 


-1 




-1 ] 




x?' 








-1 - 








-1 


-1 




-1 


-1 


1 ] 


L -1 


-1 




1 




xr' 








1 - 




-1 


-1 


-1 




-1 - 


1 


-1 


-1 


-1 ] 








-1 ] 




xr' 




-1 


-1 


-1 - 




-1 


-1 


-1 


-1 








1 ] 








1 




xr' 








-1 ] 




-1 


-1 




-1 


1 - 


1 






-1 ] 


L -1 


-1 




-1 - 




x^ 




-1 


-1 


1 ] 




-1 


-1 








-1 


-1 


1 ] 


L -1 


-1 




1 ] 




x?^ 




-1 


-1 


-1 ] 










-1 


1 


1 


-1 


-1 


-1 ] 








-1 - 




x^' 


2 






-2 - 








2 


-2 


2 1 






-2 - 






2 


-2 ] 




x^ 


2 






2 ; 








-2 


2 


-2 ] 


L 






-2 - 






2 


-2 - 




x^"^ 


2 






2 - 








2 


2 


2 - 


1 






2 - 






2 


2 - 




x^"^ 


2 






-2 : 








-2 


_2 


-2 - 


1 






2 






2 


2 ] 




x^"^ 


3 


-1 








-1 




-1 


-3 


3 




-1 






-1 




-1 


-3 




X8 


3 




-1 








-1 


-1 


-3 


3 






-1 






-1 


-1 


-3 




xf^ 


3 




-1 


-1 






-1 




3 


-3 




-1 






-1 




-1 


-3 




xf^ 


3 


-1 




-1 




-1 






3 


-3 






-1 






-1 


-1 


-3 




xf^ 


3 


-1 




-1 






-1 


-1 


3 


3 




-1 




-1 




-1 


-1 


3 




x^ 


3 




-1 


-1 




-1 




-1 


3 


3 






-1 


-1 


-1 




-1 


3 




xf^ 


3 




-1 






-1 






-3 


-3 




-1 




-1 




-1 


-1 


3 




xr^ 


3 


-1 










-1 




-3 


-3 






-1 


-1 


-1 




-1 


3 
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The character table of G* 


J- 










































10 














X^i^ 


































xf' 




-1 


-1 




-1 






-1 


-1 






-1 




-1 


-1 




xf' 






-1 






-1 




-1 


-1 




-1 




-1 


-1 




-1 


xf 




-1 


-1 


-1 










-1 




-1 


-1 


-1 








A5) 
Xg 






-1 


-1 


-1 


-1 






-1 












-1 


-1 


xf' 




-1 




-1 




-1 




-1 








-1 




-1 




-1 


^P 








-1 


-1 






-1 






-1 




-1 


-1 


-1 




^' 




-1 






-1 


-1 










-1 


-1 


-1 




-1 


-1 


xP 




A 




-1 


A 


-A 


-1 




-1 




A 


-A 


-A 


-1 


-A 


A 


xT' 




-A 




-1 


-A 


A 


-1 




-1 




-A 


A 


A 


-1 


A 


-A 


xP' 




A 






-A 


-A 


-1 


-1 


-1 




-A 


-A 


A 




A 


A 


xf^ 




-A 






A 


A 


-1 


-1 


-1 




A 


A 


-A 




-A 


-A 


x^"^ 




A 


-1 




-A 


A 


-1 








A 


-A 


-A 


-1 


A 


-A 


xT' 




-A 


-1 




A 


-A 


-1 








-A 


A 


A 


-1 


-A 


A 


xf^ 




A 


-1 


-1 


A 


A 


-1 


-1 






-A 


-A 


A 




-A 


-A 


xT' 




-A 


-1 


-1 


-A 


-A 


-1 


-1 






A 


A 


-A 




A 


A 



0-12 
-2 1 
V -3 2 



where A = E(4) == ER(-l) = i. 
The generators of G^^° are: 
/I -10 0\/-1010\ 
-1 10 

' 10 

/ V 1/ 
The representatives of conjugacy classes of 

/1000\/-1-11 o\/ 
10 0-12-1 

10' 0-210 

VOOOI/VO -3 2 o/V 





/ 1 \ 


/ -1 -1 


1 


\ 




/ 


-1 










\ 


/ -1 










\ 




10 


-1 












-10 







-1 







10 


-2 -1 


1 


' 







0-10 


' 








-1 


V 1 y 


V -2 -1 


2 -1 / V 





-1 -2 1 y V 





-1 1 


/ -1 1 \ 
10 


/ -1 1 
1 


\ 





/ -1 




1 
1 


\ 



/ -1 1 

1 






\ 





-2110 ' 


-2 1 1 





' 





2 


-1 


' 


2 


-1 







V -2 1 1 / 


V -2 2 2 


-1 / V 


2 


-2 1 / V 3 





-1/ 


/I -1 \ 
0-100 


/ 1 -1 
0-10 


\ 





/ 1 






-1 


-1 \ 



/ 1 

-1 


-1 




\ 





0-210 ' 


-2 1 





' 


2 


-1 


-1 


' 


2 -1 


-1 





1 


V -3 1 / 


V -2 2 


-ij V2 


-2 


-2 1 / V 2 -1 





-1 / 


/ -1 -1 1 \ 
0-100 


/ 1 
1 


\ 





/ 1 




1 - 
1 


-1 \ 





/ 1 1 -1 

1 






\ 




-2-110 


1 





' 


2 


1 - 


-1 




2 1 -1 









V 


-2-201/ 


V 1 2 


-1 / 




V 


I 


1 


-2 I j 




V 


2 '. 


I 


-1 


) 







V 



-1 


1 \ 




/ 


-1 











\ 





1 









-1 








-1 


1 2 -1 


' 










-1 





-2 


2 2-1/ V 











-1 / 


G"^i» 


are: 










-1 


-1 1 \ / 


-1 





-1 


1 \ 





-2 1 












-2 


1 




-1 


1 -2 1 


' 










-3 


2 




-2 


1 -2 1 y 




v 





-1 


-4 


'ij 
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/ -1 








\ 




/ -1 


c 


) N 




/ -1 1 c 


N 




/ 


-10 10 


\ 





-1 










-100 




10 






10 


-1 


-1 


-1 1 


' 





0-10 


7 


-112-1 


' 




10 


V -2 


-2 


1 / V 


-1 y V -2 2 2 -1 y V 


1 y 


/ -1 







2 -1 \ 
2 -1 




/ -1 



2 -1 \ 
02-1 




^-11 \ 
01-21 




( -1 



1 \ 
1 -2 1 




-1 


-1 


3 -1 


1 





3-2 


' 


-11-11 


' 





2-10 


' 


V -2 


-1 


4 -1 / V 


1 4 -3 / V -2 1 -2 2 y V 


3-20/ 


/ 



— 1 


-1 1 \ 






/ 



-1 1 \ 
02-1 


/ -1 1 \ 
01-21 


/ 1 




-1 \ 
-1 2 -1 


-1 


-1 


-1 1 


' 


-1 


-13-1 ' 


-11-11 ' 





-2 1 


V -2 


-2 


1 ; V -2 


-1 4 -1 / 


V -2 1 -2 2 y 


Vo 


-320/ 


/ 1 




- 
- 


-2 1 \ 
-2 1 




/ -1 




-1 1 \ 
-1 2 -1 









- 


-3 2 


1 


-1 


-1 2 -1 






V 


-1 - 


-4 3 ) 




V 


-2 


-1 4 -2 / 



















The 


character table of G* 


10. 










10 


















xiy 




1 


1 


1 










1 


1 


1 


1 




1 


1 


1 


1 


1 


AlO 




-1 


1 


-1 


-1 






-1 


-1 


1 


-1 


1 




1 


1 


1 


1 


1 


^(3) 
AlO 




-1 


1 


-1 




-1 




-1 


1 


-1 


1 


-1 


-1 


-1 


-1 


1 


1 


1 


y(4) 
AlO 




1 


1 


1 


-1 


-1 






-1 


-1 


-1 


-1 


-1 


-1 


-1 


1 


1 


1 


^(5) 
AlO 




A 


-/A 


/A 


-1 






-1 


/A 


-/A 


A 


-A 




-/A 


-A 


-A 


-/A 


-A 


Xl^o^ 




/A 


-A 


A 


-1 






-1 


A 


-A 


/A 


-/A 




-A 


-/A 


-/A 


-A 


-/A 


xl? 




A 


-/A 


/A 




-1 




-1 


-/A 


/A 


-A 


A 


-1 


/A 


A 


-A 


-/A 


-A 


Xio 




/A 


-A 


A 




-1 




-1 


-A 


A 


-/A 


/A 


-1 


A 


/A 


-/A 


-A 


-/A 


Xio 




-A 


-/A 


-/A 


-1 


-1 






/A 


/A 


A 


A 


-1 


/A 


A 


-A 


-/A 


-A 


^(10) 

Xio 




-/A 


-A 


-A 


-1 


-1 






A 


A 


/A 


/A 


-1 


A 


/A 


-/A 


-A 


-/A 


Xio 




-A 


-/A 


-/A 










-/A 


-/A 


-A 


-A 




-/A 


-A 


-A 


-/A 


-A 


,,(12) 

Xio 




-/A 


-A 


-A 










-A 


-A 


-/A 


-/A 




-A 


-/A 


-/A 


-A 


-/A 


^(13) 

Xio 


2 




-1 






-2 


-1 






-2 




-2 




1 


1 


2 


2 


-1 


^(14) 

Xio 


2 




-1 






2 


-1 






2 




2 


-1 


-1 


-1 


2 


2 


-1 


^(15) 

Xio 


2 




/A 






-2 


-1 






B 




/B 




-/A 


-A 


-/B 


-B 


A 


^(16) 

Xio 


2 




A 






-2 


-1 






/B 




B 




-A 


-/A 


-B 


-/B 


/A 


y(17) 

Xio 


2 




/A 






2 


-1 






-B 




-/B 


-1 


/A 


A 


-/B 


-B 


A 


^(18) 
Xio 


2 




A 






2 


-1 






-/B 




-B 


-1 


A 


/A 


-B 


-/B 


/A 



where A = -E(3)2 = (l+ER(-3))/2 = l+b3, B = -2*E(3) = l-ER(-3) = l-i3. 
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The generators of G"" are: 
/ -1 1 ^ ^ -1 




V 
/-I 



1 -2 1 
2-10 
3-20/ 

\ 
-10 

0-10 

-1 y 







V 



010\/1-10 0\/-l 
10 0-12-1 

10' 0-210 ' -1 
OOl/VO-3 2 O/V-2 



10 

V 1 y 

/ -1 

-1 

-1 -1 

-2 -2 



V 

The representatives of conjugacy classes of G*"^^ are: 
/1000\/-1-11 0\/-10 
10 0-12-1 

0-210 

V -3 2 y 

\ / -1 
0-10 

-11' 0-1 

1 y V 

-1 \ / -1 2 - 

-1 2- 

-1 ' 3- 

V 1 4 - 



-1 


-1 

-2 






-1 
-1 



2 
2 
3 

4 



-I J 
-1 -1 1 ^^ 
0-100 

-1 -1 -1 1 

V -2 -2 1 y 



/ -1 1 

2 

-1 -1 3 

V -2 -1 4 



0-21 
-11-2 1 

V -2 1 -2 1 y 

\ / -1 1 

10 

-1 1 2 

-2 2 2 

-1 1 

1 

-1 1 

-2 1 

/ 



V 



/I 






Vo -1 



-2 1 \ / -1 -1 



-2 1 
-3 2 

-4 3 y 









-ly 

-1 

-2 

-3y 

-1 
-1 

-ly 

-1 
-1 
-2y 



V 



1 

1 

1 2 

2 2 



\ 


-1 

-ly 



-1 




V 

^ \ ( -I 



-1 







ly 

0\ / 

-2 1 

-11' 

-2 2 y V 

-1 IWI 



-2 1 
-3 2 ' 

-1 -4 3 y 

1 \ 

10 

10 

V 1/ 

1 1 

1 -2 

2 -1 



1 


-2 1 







-1 1 


-1 1 


' 





V -2 1 


-2 2 y 




\o 



3 

-1 
-1 

-2 



1 
' 

oy 

' \ 
-1 



y 
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The character table of G* 


11 ■ 
















































10 


















xiV 




1 


1 


1 










1 




1 


1 




1 


1 


1 


1 


1 


x'S 




-1 


1 


-1 


-1 






-1 


-1 




-1 


1 




1 


1 


1 


1 


1 


xlf 




-1 


1 


-1 




-1 




-1 


1 




1 


-1 


-1 


-1 


-1 


1 


1 


1 


Xll 




1 


1 


1 


-1 


-1 






-1 




-1 


-1 


-1 


-1 


-1 


1 


1 


1 


Xll 




A 


-/A 


/A 


-1 






-1 


/A 


-/A 


A 


-A 




-/A 


-A 


-A 


-/A 


-A 


Xll 




/A 


-A 


A 


-1 






-1 


A 


-A 


/A 


-/A 




-A 


-/A 


-/A 


-A 


-/A 


xl? 




A 


-/A 


/A 




-1 




-1 


-/A 


/A 


-A 


A 


-1 


/A 


A 


-A 


-/A 


-A 


xfi^ 




/A 


-A 


A 




-1 




-1 


-A 


A 


-/A 


/A 


-1 


A 


/A 


-/A 


-A 


-/A 


xl^i^ 




-A 


-/A 


-/A 


-1 


-1 






/A 


/A 


A 


A 


-1 


/A 


A 


-A 


-/A 


-A 


Xll 




-/A 


-A 


-A 


-1 


-1 






A 


A 


/A 


/A 


-1 


A 


/A 


-/A 


-A 


-/A 


Xll 




-A 


-/A 


-/A 










-/A 


-/A 


-A 


-A 




-/A 


-A 


-A 


-/A 


-A 


y(12) 

Xll 




-/A 


-A 


-A 










-A 


-A 


-/A 


-/A 




-A 


-/A 


-/A 


-A 


-/A 


^(13) 

Xll 


2 




-1 






-2 


-1 






-2 




-2 




1 


1 


2 


2 


-1 


^(14) 

Xll 


2 




-1 






2 


-1 






2 




2 


-1 


-1 


-1 


2 


2 


-1 


,,(15) 

Xll 


2 




/A 






-2 


-1 






B 




/B 




-/A 


-A 


-/B 


-B 


A 


^(16) 

Xll 


2 




A 






-2 


-1 






/B 




B 




-A 


-/A 


-B 


-/B 


/A 


^(17) 

Xll 


2 




/A 






2 


-1 






-B 




-/B 


-1 


/A 


A 


-/B 


-B 


A 


^(18) 

Xll 


2 




A 






2 


-1 






-/B 




-B 


-1 


A 


/A 


-B 


-/B 


/A 



where A = -E(3)2 = (l+ER(-3))/2 = l+b3, B = -2*E(3) = l-ER(-3) = 1-13. 
The generators of C^^ are: 






-1 2 


-1 




1 








-2 1 





•) 


-1 1 2 


-1 


lo 


-3 2 


) 




\ -2 2 2 


-1 / 



/ -1 -1 1 \ / 1 -1 \ 
-12-1 
-1 -1 2 -1 

V -2 -1 4 -2 / 
/ 1 -1 ^^ 

2 0-1 

3 0-20 

V 4 1 -2 -1 / 
The representatives of conjugacy classes of C^'^ are: 



/ -1 1 \ 



-10 ^^ 
0-100 
0-10 
-1 / 



/ 1 \ 

10 

10 

V 1 / V 

/ -1 -1 l\ 

-1-2 2 

-2 -1 -1 2 

V -2 -2 -2 3 y 
/ -1 -1 1 \ 

-12-1 
-1 -1 2 -1 

V -2 -1 4 -2 / 



2 1 
2-12 

3 3 

4 4 

-1 

-2 -1 

V-2 -1 

f-l 

-2 -1 

-3 

V-4 -1 



\ f 





V 



-1 

-1/ 

1\ 

1 

1 1 

2/ 
1 



1 

2/ 



-2 

-2 


1 \ 
1 




/ 


-1 



— 


1 

2 


1 \ 
1 






-3110 




-2 -2 


1 1 


) 


-4101/ 


V -2 -3 


2 1 J 




/ -1 -1 1 

-2 -1 2 


\ 





^ -1 




-1 1 
-2 


\ 
1 




-3 -1 2 





' 


-1 


-2 


1 


7 


V-4 -2 2 


1 / V 


-3 


1/ 




/ -1 
-1 


-1 1 N 

-2 2 




/ 


-1 

-2 -1 


\ 
1 




-1 


-2 2 


' 




-2 


-1 1 




V 


-4 




3 y 




v 


-2 -1 


-2 


2/ 
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/ -1 





\ 




/ -1 1 \ 




/ -1 1 \ 




/ 


-1 1 \ 


0-100 




-2001 




-2001 







-1 1 


0-10 


7 


-3020 


1 


-2110 


7 


-1 


-2 1 1 


\ -i/V-4-i2iyv-2ioiyvo 


-302/ 


/ -11 \ 
2-1 




/ -1 1 \ 
-1-2 2 




/ 1 -1 \ 
0-21 




/ -2 

-2 


1 \ 
-1 1 


-1 -1 3 -1 


) 


-1 -1 -1 2 


: 


11-31 


' 


-3 


1 


V -2 -1 4 -1 / V -2 -2 3 y V 2 1 -4 1 y V -4 


-12 0/ 


/I 1 -1 \ 
1-21 






11-21 






V 2 1 -4 2 / 





















The character table of G^ 


2 . 




















































10 




















10 




^(1) 

Xl2 




1 


1 


1 ] 


L 1 


1 


1 


1 


1 


1 


1 




1 


1 


1 


1 


1 


1 


1 


1 


A2) 
Xl2 




A 


A 


1 ] 


L 1 


/A 


/A 


/A 


/A 


/A 


1 




/A 


1 


A 


A 


A 


A 


A 


/A 


X^^ 




/A 


/A 


1 ] 


L 1 


A 


A 


A 


A 


A 


1 




A 


1 


/A 


/A 


/A 


/A 


/A 


A 


xlt' 




1 


A 


A ] 


L /A 


1 


A 


/A 


/A 


1 


/A 




A 


A 


/A 


A 


1 


A 


/A 


/A 


^(5) 
Xl2 




1 


/A 


/A ] 


L A 


1 


/A 


A 


A 


1 


A 




/A 


/A 


A 


/A 


1 


/A 


A 


A 


Xl^2' 




A 


/A 


A ] 


L /A 


/A 


1 


A 


A 


/A 


/A 




1 


A 


1 


/A 


A 


/A 


1 


A 


xl? 




/A 


A 


/A ] 


L A 


A 


1 


/A 


/A 


A 


A 




1 


/A 


1 


A 


/A 


A 


1 


/A 


^(8) 
Xl2 




/A 


1 


A ] 


L /A 


A 


/A 


1 


1 


A 


/A 




/A 


A 


A 


1 


/A 


1 


A 


1 


^(9) 
Xl2 




A 


1 


/A ] 


L A 


/A 


A 


1 


1 


/A 


A 




A 


/A 


/A 


1 


A 


1 


/A 


1 


AW) 

Xl2 


2 


1 




1 


-1 


-1 


-1 


2 




1 


1 


-2 


1 


-1 


1 


-2 


-1 


2 


-1 


-2 


Xl2 


2 


A 






/A 


-A 


-/A 


-A 


2 






/A 


A 


-2 


A 


-/A 


/A 


_2 


-A 


2 


-/A 


-2 


y(12) 
Xl2 


2 


/A 






A 


-/A 


-A 


-/A 


2 






A 


/A 


-2 


/A 


-A 


A 


_2 


-/A 


2 


-A 


-2 


y(13) 
Xl2 


2 


/A 






/A 


-A 


-A 


-1 


B 






A 


A 


-2 


1 


-/A 


1 


-/B 


-/A 


/B 


-1 


-B 


^(14) 
Xl2 


2 


A 






A 


-/A 


-/A 


-1 


/B 






/A 


/A 


-2 


1 


-A 


1 


-B 


-A 


B 


-1 


-/B 


^(15) 
Xl2 


2 


A 






1 


-1 


-/A 


-/A 


B 






/A 


1 


-2 


/A 


-1 


A 


-/B 


-A 


/B 


-A 


-B 


Am 

Xl2 


2 


/A 






1 


-1 


-A 


-A 


/B 






A 


1 


-2 


A 


-1 


/A 


-B 


-/A 


B 


-/A 


-/B 


^(17) 
Xl2 


2 


1 






A 


-/A 


-1 


-A 


B 






1 


/A 


-2 


A 


-A 


/A 


-/B 


-1 


/B 


-/A 


-B 


Jis) 

Xl2 


2 


1 






/A 


-A 


-1 


-/A 


/B 






1 


A 


-2 


/A 


-/A 


A 


-B 


-1 


B 


-A 


-/B 


y(19) 
Xl2 


3 




-1 


. 


1 






3 


-1 






3 








3 




3 




3 


^(20) 
Xl2 


3 




-A 


. 


1 






C 


-/A 






3 








/C 




/C 




C 


y(21) 
Xl2 


3 




-/ 


A 


. 


1 






/C 


-. 


\ 






3 








c 




c 




/C 



where A = E(3) = (-l+ER(-3))/2 = b3, B 
= -3-3b3. 



2*E(3)2 



-l-ER(-3) = -1-13, C = 3*E(3)2 = (-3-3*ER(-3))/2 
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The generators of G^^^ are: 



/ 1 1 -1 \ 



/ 



1 -1 



-1 
-2 
V -3 



^ \ ( -I 
-1 



1 

1 

-1 1 2 

V -2 2 2 



\ /-I 





-1 



01-21 
11-21' 0-210 

V21-4 2/\0-3 2 0/ 
^-111-1^ 

-2 2-1 

-112-2 

V -2 1 4 -3 / 

The representatives of conjugacy classes of G^^'"^ are: 
/l000\/-2 1 0\/-2 010^^^ 





V 








\ 





-ly 



-1 



10 
10 

V 1 y 

/ -1 -1 



-2 -1 2 
-3 3 
V -4 4 





-2 

-2 

-1 



-1 
-2 

( -' 




V 
/ 



-1 

-2 

1 

1 1 



-1 -2 

-1 -1 

-2 -2 

-1 1 

-1 2 



-1 
-1 


-1 







2 
4 



-1 

-1 1 
2 
-1 3 
-1 4 
-1 0\ 
-2 1 
-2 1 



1\ 

2 

2 

3y 

-1 
-1 
-2y 



/-I - 




-1 

-ly 
1 



-2 

-2001 0-2 

-3110' -2-2 

V -4 1 1 y V -2 -3 

1 \ / -1 -1 1 W -1 





-2 
-2 
-1 
-2 
-3 
-4 



-1 1 
-1 1 1 
-10 2/ 

1 
1 

2 y 




-1 


-1 





-2-12 







-3-12 


; 


— : 


V -4 -2 2 1 y V 




/ -1 -1 1 N 
-1-2 2 


/ 


■> 


-1 -2 2 


■> 




V -4 


3 I 


\ 



\ f -1 






-ly 
\ 




-2 
-3 

V-4 -1 



10\/-1100\/0 
1 -2001 

2 0' -2110' -1 

2iyv-2ioiyvo 



I J 



( 


-1 

V 



-1 1 \ / 1 -1 \ 



2 
2 

3y 









-2 


1 


1 


-3 


V 2 


1 


-4 



/-2 



ly 



1 1 \ 

1 

1 1 

2 1 J 
-1 1 
-2 
-2 
-3 

1 

2 -1 
2 
2 -1 
-1 1 
-1 
-2 1 1 

-3 2 y 



1 
1 

ly 

Q\ 

1 
-1 1 
-22/ 

1 







1 



oy 



v 2 1 -4 2 y 
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The character table of G" 


3 ■ 




















































10 




















20 




(1) 

Xl3 




1 


1 


1 ] 


L 1 


1 


1 


1 


1 


1 


1 




1 


1 


1 


1 


1 


1 


1 


1 


A2) 
Xl3 




A 


A 


1 ] 


L 1 


/A 


/A 


/A 


/A 


/A 


1 




/A 


1 


A 


A 


A 


A 


A 


/A 


Xl3 




/A 


/A 


1 ] 


L 1 


A 


A 


A 


A 


A 


1 




A 


1 


/A 


/A 


/A 


/A 


/A 


A 


^(4) 
Xl3 




1 


A 


A ] 


L /A 


1 


A 


/A 


/A 


1 


/A 




A 


A 


/A 


A 


1 


A 


/A 


/A 


Xl3 




1 


/A 


/A ] 


L A 


1 


/A 


A 


A 


1 


A 




/A 


/A 


A 


/A 


1 


/A 


A 


A 


Xl3 




A 


/A 


A ] 


L /A 


/A 


1 


A 


A 


/A 


/A 




1 


A 


1 


/A 


A 


/A 


1 


A 


^(7) 
Xl3 




/A 


A 


/A ] 


L A 


A 


1 


/A 


/A 


A 


A 




1 


/A 


1 


A 


/A 


A 


1 


/A 


Xl3 




/A 


1 


A ] 


L /A 


A 


/A 


1 


1 


A 


/A 




/A 


A 


A 


1 


/A 


1 


A 


1 


Xl3 




A 


1 


/A ] 


L A 


/A 


A 


1 


1 


/A 


A 




A 


/A 


/A 


1 


A 


1 


/A 


1 


^(10) 
Xl3 


2 


1 




1 


-1 


-1 


-1 


2 




1 


1 


-2 


1 


-1 


1 


_2 


-1 


2 


-1 


-2 


Xl3 


2 


A 






/A 


-A 


-/A 


-A 


2 






/A 


A 


-2 


A 


-/A 


/A 


-2 


-A 


2 


-/A 


-2 


^(12) 
Xl3 


2 


/A 






A 


-/A 


-A 


-/A 


2 






A 


/A 


-2 


/A 


-A 


A 


_2 


-/A 


2 


-A 


-2 


^(13) 
Xl3 


2 


/A 






/A 


-A 


-A 


-1 


B 






A 


A 


-2 


1 


-/A 


1 


-/B 


-/A 


/B 


-1 


-B 


^(14) 
Xl3 


2 


A 






A 


-/A 


-/A 


-1 


/B 






/A 


/A 


-2 


1 


-A 


1 


-B 


-A 


B 


-1 


-/B 


,115) 
Xl3 


2 


A 






1 


-1 


-/A 


-/A 


B 






/A 


1 


-2 


/A 


-1 


A 


-/B 


-A 


/B 


-A 


-B 


^(16) 
Xl3 


2 


/A 






1 


-1 


-A 


-A 


/B 






A 


1 


-2 


A 


-1 


/A 


-B 


-/A 


B 


-/A 


-/B 


^(17) 
Xl3 


2 


1 






A 


-/A 


-1 


-A 


B 






1 


/A 


-2 


A 


-A 


/A 


-/B 


-1 


/B 


-/A 


-B 


^(18) 
Xl3 


2 


1 






/A 


-A 


-1 


-/A 


/B 






1 


A 


-2 


/A 


-/A 


A 


-B 


-1 


B 


-A 


-/B 


^(19) 
Xl3 


3 




-1 


. 


1 






3 


-1 






3 








3 




3 




3 


,X20) 
Xl3 


3 




-A 


. 


1 






C 


-/A 






3 








/C 




/C 




C 


Xl3 


3 




-/ 


A 


. 


1 






/C 


-1 


\ 






3 








c 




c 




/C 



where A = E(3) = (-l+ER(-3))/2 = b3, B = 2*E(3)2 = -l-ER(-3) = -1-13, C = 3*E(3)2 = (-3-3*ER(-3))/2 
= -3-3b3. 

The generators of G*" are: 



/ 1 -1 


^ 




I "^ 





N 
















2-1-2 1 







-10 










1-1-2 1 


) 





0-10 










V 2 -1 -4 
The represent 

/ 1 \ 
10 


2 J 
ativ 


V 

es of con 

^ -1 o' 

-2 1 



ugacy claf 

1 \ 

2 -1 


jses 


of G"!'' are: 

^-110 

-2 1 


\ 





^ -1 1 

1 


1 -1 \ 

-1 




10 


' 


-1 1 


2 -1 


' 


-2 2 1 


-1 


7 


-1 2 


-1 


' 


V 1 / V -2 1 


4 -2 / V -4 2 2 


-1 / 


V 3 


-2 / 


/ -1 -1 1 ^ 
0-201 




/ 



-1 1 ^ 
2-1 







-1 

-2 


1 




/ 



1 1 -1 \ 

2 0-1 


1-2-11 


) 


1 


-1 1 


' 


-1 1 


-1 





' 


-1 


2 1 -1 


V -3 1 y V 2 


-1 2 -1 y V -2 1 


-2 


W V 


3 0-1/ 


/I -1 -1 1\ 
0-101 




/ 1 

2 


-1 ^ 
-10 




(I 
2 -1 


-1 
-2 


1 




/ -1 





-10 


1-201 


' 


2 


-2 -1 1 


7 


1 -1 


-2 


1 


' 





0-10 


V -3 


2y 




u 


-2 -2 


1 J 




\2 1 


-4 


2y 




V 





-1 
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The character table of G 


S14. 




































10 






(1) 

Xl4 




1 




1 


1 


1 


1 


1 


1 


1 


1 




A2) 
A14 




-1 


-1 


1 


1 


-1 


-1 


1 


1 


-1 


-1 




Xl4 




A 


-1 


-A 


-/A 


/A 


/A 


-/A 


-A 


-1 


A 




^(4) 
A14 




/A 


-1 


-/A 


-A 


A 


A 


-A 


-/A 


-1 


/A 




^(5) 
A14 




-/A 




-/A 


-A 


-A 


-A 


-A 


-/A 


1 


-/A 




^(6) 
A14 




-A 




-A 


-/A 


-/A 


-/A 


-/A 


-A 


1 


-A 




^(7) 
A14 




B 


-B 


1 


1 


-B 


B 


-1 


-1 


B 


-B 


-1 


^(8) 
Al4 




-B 


B 


1 


1 


B 


-B 


-1 


-1 


-B 


B 


-1 


^(9) 
Al4 




C 


-B 


-A 


-/A 


/C 


-/c 


/A 


A 


B 


-C 


-1 


Xl4 




-/c 


-B 


-/A 


-A 


-C 


c 


A 


/A 


B 


/C 


-1 


A14 




/c 


B 


-/A 


-A 


c 


-C 


A 


/A 


-B 


-/c 


-1 


y(12) 
A14 




-C 


B 


-A 


-/A 


-/c 


/c 


/A 


A 


-B 


c 


-1 



where A = -E(3)2 = (l+ER(-3))/2 = l+b3, B 

The generators of G^^^ are 
/ -1 -1 1 \ / -1 1 \ 
-12-1 
0-210 
V -3 2 / 



-E(4) = -ER(-l) = -i, C == -E(12) 






1 





1 


I 


1/ 



/ 1 -1 
0-12 
-2 1 

V -3 2 



\ /-I 
-1 

' 

/ V 



The representatives of conjugacy classes of G"^'^ are: 



11 





-1 








-1 




\ 





-1/ 



/I \ / -1 

10 

0010' 

V 1 / V 






V 

/ 1 




Vo 



-1 



1 



2 
2 
3 

4 

-1 



-1 





0-ll\/-10 Q \ 
0-2 1 0-100 

0-32' 00-10 
-1 -4 3 / V -1 / 
-1\/-11 0\/l-10 0\/l 
-1 1-21 0-12-1 00 

-2 ' 2-10' 0-210 ' 00 

-3/Vo 3-20/V0-32 0/VO-l 

0\/-l-ll 0\/l01-l\/ll 

0-12-1 2-1 01 

' 0-2 10 ' 003-2' 02 

-1/VO -3 2 O/VOI4-3/V03 



/ -1 1 \ 
10 
10 

V 1/ 
-2 l\ 
-2 1 
-3 2 
-43/ 
-1 0\ 
-2 1 
-1 
-2 0/ 
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The character table of G^^^ : 




































10 






xiy 




1 






1 


1 


1 


1 




1 


1 


1 


x'S 




-1 




-1 


1 


1 


1 


1 


-1 


-1 


-1 


-1 


x?^ 




-1 


-1 


-1 


-1 


-1 


1 


1 




-1 


1 


1 


Xl5 




1 


-1 




-1 


-1 


1 


1 


-1 


1 


-1 


-1 


Xl5 




A 




-1 


-A 


-/A 


-/A 


-A 


-1 


/A 


A 


/A 


Xl5 




/A 




-1 


-/A 


-A 


-A 


-/A 


-1 


A 


/A 


A 


xl? 




A 


-1 


-1 


A 


/A 


-/A 


-A 




/A 


-A 


-/A 


Xfa' 




/A 


-1 


-1 


/A 


A 


-A 


-/A 




A 


-/A 


-A 


X^^ 




-A 


-1 




A 


/A 


-/A 


-A 


-1 


-/A 


A 


/A 


Xl5 




-/A 


-1 




/A 


A 


-A 


-/A 


-1 


-A 


/A 


A 


Xl5 




-A 






-A 


-/A 


-/A 


-A 




-/A 


-A 


-/A 


y(12) 
Xl5 




-/A 






-/A 


-A 


-A 


-/A 




-A 


-/A 


-A 



where A == -E(3) = (l-ER(-3))/2 == -b3. 
The generators of C^" are: 



/ 1 1 


-1 


\ 


/ - 


-1 1 \ 




f 1 


- 


1 


\ 




f 


-1 





\ 


1 


-2 1 


10 




- 


1 2 


-1 




-1 





2 


-1 ' 


10 


' 


- 


2 1 










-1 


V 3 -2 
The represent 

/ 1 \ 
10 


J 

ativc 


V 1/' 

;s of conjugacy classes 
-1 -1 1 \ 
0-21 


V -3 2 
of G"i« are: 
/ -1 
-1 


J V 

\ 








/ -1 




-1 J 

1 \ 

1 





1 


' 


0-32' 








-1 


7 





1 


V 


1 / V -1-4 3/ 


V 





-1 / V 


1/ 


/ -1 



2 -1 \ 
2 -1 


/ -1 1 \ 
1-21 




f 1 




-1 
-1 


^ 

2 -1 




/ 1 



-2 1 \ 

-2 1 





3 -2 


2-10 


' 





-2 


1 


' 





-3 2 


V 1 


4 -3 ; 


\ 3 -2 J \0 


-3 


2 y V -1 


-4 3 J 


/ 1 
-1 


-1 



\ 


/ -1 -1 1 ^ 

-12-1 




/ 1 



1 -1 \ 

2 -1 




/ 1 1 

1 


-1 \ 

-2 1 





-1 


' 


0-210 


' 





3 -2 


7 


2 


-1 


V 





-1 


/ 


V -3 2 


( 


^ J 




\o 1 


4 


-3 


J 




V 3 


-2 0/ 
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The character table of G^i^ • 




































10 






(1) 
X16 




1 






1 


1 


1 


1 




1 


1 


1 


A2) 

X16 




-1 




-1 


1 


1 


1 


1 


-1 


-1 


-1 


-1 


X16 




-1 


-1 


-1 


-1 


-1 


1 


1 




-1 


1 


1 


^(4) 
A16 




1 


-1 




-1 


-1 


1 


1 


-1 


1 


-1 


-1 


^(5) 
A16 




A 




-1 


-A 


-/A 


-/A 


-A 


-1 


/A 


A 


/A 


^(6) 
AI6 




/A 




-1 


-/A 


-A 


-A 


-/A 


-1 


A 


/A 


A 


^(7) 
A16 




A 


-1 


-1 


A 


/A 


-/A 


-A 




/A 


-A 


-/A 


X16 




/A 


-1 


-1 


/A 


A 


-A 


-/A 




A 


-/A 


-A 


X16 




-A 


-1 




A 


/A 


-/A 


-A 


-1 


-/A 


A 


/A 


^(10) 
X16 




-/A 


-1 




/A 


A 


-A 


-/A 


-1 


-A 


/A 


A 


X16 




-A 






-A 


-/A 


-/A 


-A 




-/A 


-A 


-/A 


y(12) 
AI6 




-/A 






-/A 


-A 


-A 


-/A 




-A 


-/A 


-A 






1 




1 













1 


' 


-1 1 2 


-1 







I 


1/ 




\ -2 2 2 


-w 




V 



where A == -E(3) = (l-ER(-3))/2 == -b3. 

The generators of C^^ arc: 
/10-2 1\/-1010\/-101 

1-21 

0-32 

V -4 3 / 

/ 1 \ 

2 10-1 

2 1-1 

V 4 -1 y 

The representatives of conjugacy classes of G^^'' are: 
/1000\/-1 -ll\/-10 



\ / 



-1 

-1 






1 1 



-1 1 \ 



-1 -2 



10 
10 

V 1 y 

/-I 




V 

/-I 




V 

( 

-2 1 

-1 1 

V -2 2 

(-1 

-2 1 

-2 

-4 



-2-10 1 

-1 -1 -2 2 

V -2 -2 -2 3 y 



-2100 
-2 0-11 



V -4 



-3 

-4 




-1 





2 
2 

3y 



/ -1 -1 1 \ 






V 



1 -2 1 

0-3 2 

-4 3 y 



/-I 








ly 




\ 



-ly 



\ ^-1 -1 i\ 
-2100 
-11-21 
V -2 2 -2 1 y 



M 



-2 -1 



-2 

-4 



1 
-1 1 

ly 



(-1 

-2 1 







-20-11 



V -4 



\ / 






-ly 



V 



1 1 
2 
2 
2 
2 
2 
3 
4 



\ 
-1 

-1 

-ly 

-M 
-1 

-1 
-ly 



/-I 




V 

/-I 




V 



1 o\/-i 10\/ 

-12 -2-12 

3-1' -1-120 

4 -1 y V -2 -2 2 1 y V 

10\/-1010\/-1 
-1 1 





-1 1 

-2 1 2 

-2 3 

-4 4 



ly 

' \ 

-1 

-1 
-ly 



-i\ 



2 
0100 -2-120 

10' 0010' -203-1 
01/ VO 001/ V -4 4-1/ 
2 -1 ^^ / 1 -2 1 \ / -1 -1 1 \ 

1-21 

0-32 

V -4 3 y V 







-1 2 -1 



-2 

-3y 



-2 


-1 





1 


-2 





-1 


1 


-4 








w 
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The 


character table of G" 


17 ■ 








10 




















20 


xiV 


1 1 


1 1 












1 ] 




1 1 




1 










1 


X?^ 


1 


1 


-1 1 


-1 




-1 






-1 ] 




1 - 


1 




-1 




-1 


-1 


-1 


1 


x'^ 


1 


1 


1 - 


1 






-1 


-1 


-1 


-1 ] 




-1 1 


-1 


-1 








-1 


1 


Xn 


1 1 


1 


-1 1 


-1 




-1 


-1 


-1 


1 ] 




-1 1 


-1 


1 


-1 


-1 




-1 




(5) 

Xn 


1 1 


-1 1 


-1 


-1 








-1 ] 




-1 1 


-1 


-1 










-1 


Ae) 

Al7 


1 


1 


1 1 




-1 


-1 






1 ] 




-1 - 


1 


-1 


1 




-1 


-1 


-1 


-1 


xl? 


1 


1 


-1 - 


1 


-1 


-1 


-1 


-1 


-1 


1 ] 




1 1 




1 








-1 


-1 


xf^ 


1 1 


-1 - 


1 


-1 






-1 


-1 


1 ] 




-1 - 


1 


-1 


1 




-1 


-1 




1 


x'^ 


2 - 


1 


. 1 






2 


-2 


-2 


. 




. 1 






2 


-2 


-2 


2 




^(10) 
Xl7 


2 1 


. ] 


L 






-2 


-2 


-2 


. 




. 


1 






2 


2 


2 


-2 




Xl7 


2 - 


1 


. 


1 






2 


2 


2 


. 




. 


1 






2 


2 


2 


2 




^(12) 
Xl7 


2 1 


. 


1 






_2 


2 


2 


. 




. ] 


L 






2 


-2 


-2 


-2 




^(13) 
Xl7 


3 




-1 






-1 


-1 




-3 






-1 






-1 


-1 




-3 


3 




^(14) 
Xl7 


3 








-1 




-1 




-3 


-1 








-1 




-1 




-3 


3 


-1 


,115) 
Xl7 


3 




-1 












-3 










-1 


-1 


-1 


-1 


3 


-3 


-1 


y(16) 
Xl7 


3 








-1 


-1 






-3 


-1 




-1 








-1 


-1 


3 


-3 




y(17) 
Xl7 


3 








-1 


-1 


-1 


-1 


3 










-1 


-1 


-1 


-1 


3 


3 




^(18) 
Xl7 


3 




-1 








-1 


-1 


3 


-1 




-1 








-1 


-1 


3 


3 


-1 


^(19) 
Xl7 


3 








-1 






-1 


3 






-1 






-1 


-1 




-3 


-3 


-1 


,X20) 
Xl7 


3 

cfAnpr 


sfr 


rQ nf /^ 


"IS 


8 ar 


p- 




-1 


3 


-1 








-1 




-1 




-3 


-3 





/-I 




V 

/-I 




V 



2 
2 
3 
4 




-1 





-1 

-2 ' 
-3/ V 

M /I 







-1/ 






Vo 



The representatives of conju 
/1000\^-1 
10 
10 



V 1 / 
f-1 




V 

/-I 




V 



-1 -2 




-1 






-2 -1 
-1 -1 
V -2 -2 
-1 1\ /-I 
2 

-3 2' 
-4 3/ V 
\ / -1 
-2 

-1 ' -2 

-1 ; V -4 



1 \ / 1 
10 

10' 

1 / V 

1 -1 \ 

1 2 -2 
3-2 
4-3/ 

;acy classes of G*"^** 
-1 1\ ( -I 




-2 

1 -2 
-3 

-4 



1\ / 

1 

2 

3^ V 



-10 1 Q \ 
10 
-112-1 
-222-1/ 



1 
-2 2 
-2 3 7 




-2 

-2 

V-4 

-' '\ ( 

1 -2 1 

0-3 2 

-4 3 / V 

1 \ 

-12 

3-1 

4 -1 / 



are: 

1 


-1 



-2 -1 



-2 

-4 



M ( 



1 

1/ 

1 

-1 1 

1/ 



-1 M 



1 

2 10 
11-21 

V -2 2 -2 1 y 

OW-1 



-2 1 







/ -1 1 \ 



2 


-12 


1 


-12 


2 


-221/ 



-2 0-11 
V -4 1 / 
/ -1 1 \ 
-2 12-1 
-2 3-1 
-404-1/ 
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/ -1 1 


\ 




/ -1 





1 \ 




/ 


-1 1 \ 




/ 


-1 2 -1 \ 




-2 1 2 


-1 







-1 


1 




0100 




-2-12 




-1 1 2 


-1 


' 








1 


•) 


0010 


' 


-2 3-1 


7 


V -2 2 2 


-1 ; V 





01/ Vo ooiyv-4 4-1/ 


/ -1 2 
-2 1 2 


-1 \ 
-1 




/ -1 





-1 


2 -1 \ 
2 -1 




/I -2 1 \ 
01-21 




/ -1 -1 1 \ 
-2-10 1 


-2 3 


-1 


■> 








3 -2 


' 


0-32 


' 


-2 0-11 


V -4 4 


-1 / 




V 





4 -3 


J 




V -4 3 


J 




V -4 1 


J 



The character table of G 


518. 
















































10 


















20 


AI8 


1 ] 


L 


1 1 












1111 
















A2) 

A18 


1 - 


1 


-1 1 


-1 




-1 






-111- 


1 




-1 




-1 


-1 


-1 




^(3) 
AI8 


1 - 


1 


1 - 


1 






-1 


-1 


-1 


-11-11 


-1 


-1 








-1 




^(4) 
A18 


1 ] 




1 


1 




-1 




-1 


-1 


-1 ] 


L 1 - 


1 




-1 




-1 


-1 




-1 


X18 


1 ] 




-1 1 


-1 


-1 








-11-11 


-1 


-1 










-1 


^(6) 
A18 


1 - 


1 


1 1 




-1 


-1 






11-1- 


1 


-1 






-1 


-1 


-1 


-1 


^(7) 
A18 


1 - 


1 


-1 - 


1 


-1 


-1 


-1 


-1 


-1 


1111 












-1 


-1 


^(8) 
A18 


1 ] 




-1 - 


1 


-1 






-1 


-1 


11-1- 


1 


-1 






-1 


-1 






^(9) 
AI8 


2 - 


1 


. 1 






2 


-2 


_2 


. 


1 . 1 






2 


-2 


-2 


2 




^(10) 
X18 


2 ] 




. ] 


L 






-2 


-2 


-2 


. 


1 . - 


1 






2 


2 


2 


-2 




A18 


2 - 


1 


. 


1 






2 


2 


2 


. 


1 . - 


1 






2 


2 


2 


2 




X18 


2 ] 




. 


1 






-2 


2 


2 


. 


1 . ] 


L 






2 


-2 


-2 


_2 




^(13) 
X18 


3 




-1 






-1 


-1 




-3 




-1 






-1 


-1 




-3 


3 




^(14) 
X18 


3 








-1 




-1 




-3 


-1 


1 




-1 




-1 




-3 


3 


-1 


^(15) 
X18 


3 




-1 












-3 




1 




-1 


-1 


-1 


-1 


3 


-3 


-1 


X18 


3 








-1 


-1 






-3 


-1 


-1 








-1 


-1 


3 


-3 




^(17) 
X18 


3 








-1 


-1 


-1 


-1 


3 




1 




-1 


-1 


-1 


-1 


3 


3 




^(18) 
X18 


3 




-1 








-1 


-1 


3 


-1 


-1 








-1 


-1 


3 


3 


-1 


^(19) 
X18 


3 








-1 






-1 


3 




-1 






-1 


-1 




-3 


-3 


-1 


,X20) 
X18 


3 




-1 






-1 




-1 


3 


-1 


1 




-1 




-1 




-3 


-3 









The generators of C"' arc 
/ -1 2 -1 \ / -1 
-2 12-1 

-213-2' 

V -2 2 4 -3 / V 

The representatives of conjugacy classes of G"*^^ are: 




-10 
0-10 
-1 / 



^^ / 1 \ 
10 
111-1 
V 2 2 -1 / 



/ 1 \ / 
10 
10 

V 1 y 

/ -1 2 -I \ 

-2 12-1 

-3 3-1 

V -4 4 -1 / 



1 

-2 1 

-1 1 

^ -2 2 

/-I 



\ / 



-1 






-1/ 

-1\ 







-1 1 

1/ 












-2 12-1 
-2 13-2 



V -2 2 4 -3 / 



/ -1 2 -1 ^^ 

-12-1 

-2 -1 3 -1 

V -2 -2 4 -1 / 



V 

' -1 

-1 

V 



-1 







\ 

-1 
-1/ 

2 -1 ^^ 

-1 2 -1 

3-2 
4 -3 / 
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(I 

1 

1 

V 

(-1 

-2 1 



V 



2 1 \ / 1 

2 1 1 

3 2' 21 

4 3 / V 2 2 
\ / 1 
1 

-20-11' 11 
-4 1 / V 2 2 



\ / 



1 



1/ 
\ 



2 
2 
V2 



-2 1\ /I 

-2 1 2 

-3 2 ' 3 

-4 3 ; V 4 







1 -1 



/I \ / 1 



2-100 
1-110 



-2 1^ 
-1 -2 1 
-3 1 
-4 1/ 
0^ 
-10 
1 -1 



0-1/V2-201/V4 0-1/ 



The character table of G* 


19 • 










































10 














A19 


































A2) 
A19 




-1 




-1 




-1 




-1 








-1 




-1 




-1 


^(3) 
A19 




-1 




-1 


-1 




-1 




-1 




-1 






-1 




-1 


^(4) 
A19 




-1 


-1 






-1 


-1 








-1 






-1 


-1 




Xl9 




-1 


-1 




-1 






-1 


-1 






-1 




-1 


-1 




^(6) 
A19 






-1 


-1 


-1 


-1 






-1 












-1 


-1 


^(7) 
A19 






-1 


-1 






-1 


-1 






-1 


-1 






-1 


-1 


^(8) 
A19 










-1 


-1 


-1 


-1 


-1 




-1 


-1 










^(9) 
A19 








-1 


A 


-A 


-A 


A 


-A 


A 


A 


-A 


-1 


-1 


-1 




Xl9 








-1 


-A 


A 


A 


-A 


A 


-A 


-A 


A 


-1 


-1 


-1 




A19 






-1 




A 


-A 


A 


-A 


-A 


A 


-A 


A 


-1 


-1 




-1 


^(12) 
Xl9 






-1 




-A 


A 


-A 


A 


A 


-A 


A 


-A 


-1 


-1 




-1 


^(13) 
A19 




-1 


-1 


-1 


-A 


-A 


-A 


-A 


A 


A 


A 


A 


-1 








^(14) 
A19 




-1 


-1 


-1 


A 


A 


A 


A 


-A 


-A 


-A 


-A 


-1 








Xl9 




-1 






-A 


-A 


A 


A 


A 


A 


-A 


-A 


-1 




-1 


-1 


^(16) 
Xl9 




-1 






A 


A 


-A 


-A 


-A 


-A 


A 


A 


-1 




-1 


-1 



where A = E(4) = ER(-l) = i. 

The generators of G^^° arc: 

/ -1 -1 1 \ /I 

1-21 01 

-11-21' 00 

V -2 2 -2 1 / V 
The representatives of conjug 

/1000\/-1 
10 0-1 

10' 00 

Voooi/Vo 



/ -1 -1 1 \ 



-1 

-1 -1 

-2 
/I 
1 






-1 1 

2 1/ 
-2 IWI 



/ 







-2 1 
-3 2 



V -4 3 / 



V 2 -2 



-2 1 \ 
-2 1 




/ 


-1 





1 


1 



\ 





( - 


-1 

3 


c 
-1 c 




\ 


-3 2 


' 


-1 1 


2 


-1 


' 





0-10 


-4 3/ 
acy classes 

\ 




\ 

3f 


-2 2 
C^" are 
( -1 
1 


2 

1 



\ 




V 

/ -1 



-1 / 

2 -1 \ 
-1 2 -1 


-1 


' 


-1 1 


2 


-1 ' 





3-2 


-1 / V -2 2 


2 


-1 / 


V 


4-3/ 


-1 1 ^ 
-1 2 -1 




/ 



1 
1 


-1 N 
-2 1 




/ 



1 1 -1 \ 
1 




-1 3 -1 


' 


1 


1 


-3 1 


•) 


1 


1 1 -1 


7 


-2 4 -1 y V 2 


2 


-4 I ) V 2 


2 0-1/ 


-1 \ 





/ -1 
1 


-1 

-2 


1 \ 
1 




(I 
- 


1 -1 \ 
1 2 -1 




-2 1 


' 


-1 1 


-2 


1 


' 


1 - 


1 2 -1 




-2 1 ) 




\ 


-2 


2 


-2 


W 




V2 


- 


2 2 -1 y 
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The character table of G^™ 




































10 






(1) 
X20 






1 




1 


1 


1 


1 






1 


1 


A2) 

X20 






1 


-1 


1 


-1 


-1 


1 


-1 




-1 


-1 


X20 




-1 


1 




-1 


1 


-1 


1 


-1 




-1 


1 


X20 




-1 


1 


-1 


-1 


-1 


1 


1 






1 


-1 


X20 






A 


-1 


/A 


-/A 


-/A 


/A 


-1 


A 


-A 


-A 


X20 






/A 


-1 


A 


-A 


-A 


A 


-1 


/A 


-/A 


-/A 


X20 




-1 


A 




-/A 


/A 


-/A 


/A 


-1 


-A 


-A 


A 


X20 




-1 


/A 




-A 


A 


-A 


A 


-1 


-/A 


-/A 


/A 


X20 




-1 


A 


-1 


-/A 


-/A 


/A 


/A 




-A 


A 


-A 


^(10) 
X20 




-1 


/A 


-1 


-A 


-A 


A 


A 




-/A 


/A 


-/A 


X20 






A 




/A 


/A 


/A 


/A 




A 


A 


A 


y(12) 
A20 


A — 


VC 


/A 

?^2 _ 


('_!_ 


A 


A 


A 

- _1_K 


A 




/A 


/A 


/A 



The generators of C^^ are: 
/I 1 -1 \ / 1 -2 

0-12-1 1-2 

1-12-1' 00-3 
V 2 -2 2 -1 / V -4 

The representatives of conjugacy 



1\ 



/ -1 1 \ / -1 



10 

-112-1 

V -2 2 2 -1 / 



3/ 

classes of G*^^ are: 








0-10 
0-1 
V 



\ 





-1/ 



/ 1 \ 
10 




/ 


-1 






-1 






\ 




f - 


-10 10 
3 10 


\ 


/ 


-10 2- 
0-12- 


1 
1 


\ 


10 


' 








-1 


; 


-112-1 ' 


3-2 


V 1 / V 





-1 / V -2 2 2 -1 y 


V 4-3/ 


/ -1 -1 M 
0-100 




/ 



-1 1 ^ 
-1 2 -1 




/ 1 -1 \ 
1-21 




/ 1 1 -1 \ 
10 




-1 -1 -1 1 


' 


-1 


-1 3 -1 


' 


11-31 


7 


111-1 


J 


V -2 -2 I ) 


V -2 


-24-1/ V22-4iy V220-iy 


/I -2 1 \ /I 





-1 \ / -1 -1 1 \ / 1 1 -1 \ 


1-21 







-1 







1-21 




0-12-1 




0-32 


' 


1 


-1 


-2 1 


' 


-11-2 1 


' 


1-12-1 




V -4 3 


) 




V2 


-2 


-2 1 ) 




\ 


-2 


2 -2 1 y 




V 2 


-2 2 -I J 
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The character table of C^i 




































10 






^ 






1 




1 


1 


1 


1 






1 


1 


X^^ 






1 


-1 


1 


-1 


-1 


1 


-1 




-1 


-1 


A3) 

X21 




-1 


1 




-1 


1 


-1 


1 


-1 




-1 


1 


^(4) 
X2I 




-1 


1 


-1 


-1 


-1 


1 


1 






1 


-1 


^(5) 
X2I 






A 


-1 


/A 


-/A 


-/A 


/A 


-1 


A 


-A 


-A 


^(6) 
A21 






/A 


-1 


A 


-A 


-A 


A 


-1 


/A 


-/A 


-/A 


X^r^ 




-1 


A 




-/A 


/A 


-/A 


/A 


-1 


-A 


-A 


A 


X^r^ 




-1 


/A 




-A 


A 


-A 


A 


-1 


-/A 


-/A 


/A 


^(9) 
X2I 




-1 


A 


-1 


-/A 


-/A 


/A 


/A 




-A 


A 


-A 


^(10) 
X2I 




-1 


/A 


-1 


-A 


-A 


A 


A 




-/A 


/A 


-/A 


X2I 






A 




/A 


/A 


/A 


/A 




A 


A 


A 


A12) 
A21 


A — 


vc 


/A 

?^2 _ 


('_!_ 


A 


A 


A 

- _1_K 


A 




/A 


/A 


/A 



The generators of G"^^ are: 
/ -1 -1 1 \ / -1 1 
1-21 010 

0-32' 001 
VO 0-4 3/VO 00 
P 1 -1 \ 
12-2 
3-2 
V 4 -3 / 



0\ /I 

1 

' 

1 / V 



-2 1^ ^-1 

-2 1 
-3 2 



-4 3/ 



0^ 
0-100 
0-10 
V -1 / 



The represent 
/ 1 \ 
10 


ativ 


es < 
^ - 


Df conjugacy claf 
-1 -1 1 \ 
3 1-21 


jses 


of 
f - 


G'^^ are: 
-10 
3 -1 


\ 





/ -1 
1 


C 


1 


\ 


10 


' 


0-32 


' 


0-1 





' 


0-1 





V0001/V0 0-4 3yV0 


-1 / V 


-1 / 


/-I 10\/-1010\/-1 2 


-1 \ / -1 2 


-1 \ 


0-101 




10 


0-12 


-1 




1 2 


-2 




10 


■> 


10' 


3 


-2 


' 


3 


-2 




Vo ooi/Voooiy 


V 4 


-3 / V 4 


-3/ 


/I -2 M 
0-1-2 2 




/I -2 1 \ 
1-21 


/ 1 -1 
0-10 


\ 





/ 1 -1 
1 


\ 
-1 




0-32 


' 


0-32 ' 


0-1 





' 


0-1 





1 


Vo -43/ V00-4 3y 


V 


-1 / V 


-1 / 


/I \ 
0-101 


/ -1 -1 1 ^ 

-1-2 2 




/ 1 1 
0-12 


-1 \ 

-1 




/ 1 1 - 
12- 


-1 \ 

-2 




10' 


0-32 


' 


3 


-2 


' 


3- 


-2 




V 1 


) 


V 


0-4 


3 ) 




V 4 


-3 } 




V 4 - 


-3 ) 
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The character table of G 


522- 










































10 














(1) 
X22 


































X^^ 








-1 




-1 


-1 








-1 




-1 


-1 




-1 


xil' 






-1 


-1 


-1 


-1 






-1 












-1 


-1 


X22 






-1 






-1 




-1 








-1 


-1 


-1 


-1 




X22 










-1 


-1 


-1 


-1 


-1 




-1 


-1 










X22 




-1 


-1 






-1 


-1 




-1 






-1 


-1 






-1 


X22 




-1 






-1 


-1 










-1 


-1 




-1 


-1 


-1 


x'^^ 




-1 




-1 




-1 




-1 


-1 




-1 




-1 




-1 




x^^ 




-1 


-1 


-1 


-1 


-1 


-1 


-1 












-1 






AW) 
X22 




-1 


-1 




-1 






-1 






-1 




-1 






-1 


A22 




-1 










-1 


-1 


-1 










-1 


-1 


-1 


A12) 
A22 




-1 




-1 


-1 




-1 










-1 


-1 




-1 




^(13) 
X22 




-1 


-1 


-1 










-1 




-1 


-1 




-1 






y(14) 
A22 








-1 


-1 






-1 


-1 






-1 


-1 


-1 




-1 


,,(15) 
X22 






-1 


-1 






-1 


-1 






-1 


-1 






-1 


-1 


AW) 
X22 






-1 




-1 




-1 




-1 




-1 




-1 


-1 


-1 





The generators oi 
/ -1 1 1 -1 ^ 
-2 12-1 


G' 


^■' arc: 
/ -1 





-1 






^ 



















-2 13-2 


1 








-1 














V -2 2 4 - 
The represent 

/ 1 \ 
10 


3 ) 

ativ 


V 
es of conjugac J 
( -\ -1 

1 -2 



' claf 
1 \ 
1 


5ses 


of G"^3 
( -1 



are: 


-1 






\ 





/ -1 1 

-2 1 


1 
2 


-1 \ 

-1 


10 


' 


-2 1 


-1 


1 


' 








-1 





' 


-2 1 


3 


-2 


V 1 / ^ 

/I -1 -1 l\ 

2-1-2 1 


V - 


-2 2 

/ -1 

-2 


-2 
-1 
-1 


1 N 
2 


V ( 


) 

( 1 







-1 




1 
2 


-1 \ 

-1 




\ -2 2 
/ 1 1 
2 1 


4 

-2 


-3/ 
-1 \ 



2-1-3 2 


' 


-2 


-2 


1 1 


•) 


2 


-1 


1 


-1 


' 


2 2 


-1 


-1 


V 2 -2 -4 
The character 


3y 

tal 


)le 


V -4 
3f G"^^ 


-2 


2 


1 ) 




V2 


-2 


2 


-1 / 




\ 4 2 


-2 


-1 / 





















x| 




1 




1 


1 


1 


1 


1 


X23 




-1 




-1 


-1 


1 


-1 


1 


^(3) 
X23 




A 


-1 


/A 


-/A 


B 


-A 


-B 


(4) 
X23 




-/A 


-1 


-A 


A 


-B 


/A 


B 


A^) 
X23 




/A 


-1 


A 


-A 


-B 


-/A 


B 


^(6) 
X23 




-A 


-1 


-/A 


/A 


B 


A 


-B 


A7) 

X23 




B 




-B 


-B 


-1 


B 


-1 


,,(8) 
X23 




-B 




B 


B 


-1 


-B 


-1 



where A = E(8)3, B = E(4) = ER(-l) = i. 
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The generators of G^^'^ are: 
/I -1 \ / 1 -2 1 \ / -1 







2 

2 
V 4 



1 



-2 1 
-3 1 
-4 1/ 



1 



1-21 

0-32' 00 
VoO-4 3/VO 
The representatives of conjugacy classes of G"^* are: 
/1000\^-1-101^^^ 



\ 




-1/ 



10 
10 

V 1 y 



V 



-1 

-2 
-2 
-4 



-1 



/ 



1 

2 
2 
4 

/-I 

-2 

-2 
^ -4 

/I 

2 

2 
V4 

/I 

2 

2 
V4 





-] 




1 




-1 
-1 

-2 
-2 


-1 







1 

-1 1 

I J 

1 \ 

2 -1 

3 -1 

4 -ly 

\ 

-2 1 
-1 1 

-2 ly 

-1 0\ 
-2 1 
-3 1 

-4 ly 



V- 




V 
/I 

2 

2 

V4 



-12 
-2 1 1 
-2 2 
-1 
-2 1 
-2 
-4 



1 





1 

1 

2 

2 



1/ 






V 

-' '\ f 



-1 1 

ly 



1 1 

1 

2 1 



\ / 





/I 




Vo 
-1 



-1 0\ 



-1 

-2 ly 







-2 
-1 



V 



-ly 




-1 







V 

\ / 





-I J 



1 1 

1 2 

2 1 
2 2 
-1 

1 



V 



\ 

-1 



-ly 




-1 





-1 



-ly 



-1\ /I -1 -1 1\ 



2-2 

3 -2 ' 

4 -3 y V 
0\ /I 



/I -1 -1 1\ 





-1 1 

-2 ly 






Vo 



-1-2 2 0-10 
-2-12' 0-2 -1 
-2 -2 3 y V -2 -2 

-2 1 \ / 1 
-1-2 2 1 

0-32' 00 

-4 3 y V 



/10-10\/-1-101\/101 
2 1-20 -2-101 210 

2 0-31' -2-211' 201 

V40 -4 1/ V-4 -2 2 1/ V400 -ly 



1 
2 

3y 

2 1\ 

2 1 

3 2 

4 sy 

-1 
-1 
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The character table of G* 


24 ■ 


















































10 




















20 


(1) 
X24 










































A2) 

X24 




-1 


-1 




-1 






-1 


-1 




-1 






-1 




-1 


-1 






-1 


X24 






-1 






-1 




-1 






-1 




-1 






-1 




-1 


-1 




^(4) 
X24 








-1 


-1 






-1 


-1 






-1 


-1 






-1 


-1 




-1 


-1 


^(5) 
A24 




-1 




-1 




-1 




-1 








-1 




-1 




-1 




-1 






X24 






-1 


-1 


-1 


-1 






-1 




-1 


-1 










-1 


-1 




-1 


^(7) 
X24 




-1 


-1 


-1 














-1 


-1 


-1 


-1 










-1 




xfl 




-1 






-1 


-1 






-1 








-1 


-1 






-1 


-1 


-1 


-1 


x'^ 




A 




-1 


A 


-A 


-1 




A 




-1 




A 


-A 




-1 


-A 


A 


-A 


-A 


AW) 
X24 




-A 




-1 


-A 


A 


-1 




-A 




-1 




-A 


A 




-1 


A 


-A 


A 


A 


X24 




-A 


-1 




A 


-A 


-1 




A 






-1 


-A 


A 




-1 


-A 


A 


A 


-A 


^(12) 
X24 




A 


-1 




-A 


A 


-1 




-A 






-1 


A 


-A 




-1 


A 


-A 


-A 


A 


^(13) 
X24 




-A 






A 


A 


-1 


-1 


A 




-1 


-1 


A 


A 






-A 


-A 


-A 


-A 


y(14) 
X24 




A 






-A 


-A 


-1 


-1 


-A 




-1 


-1 


-A 


-A 






A 


A 


A 


A 


,115) 
X24 




A 


-1 


-1 


A 


A 


-1 


-1 


A 








-A 


-A 






-A 


-A 


A 


-A 


^(16) 
X24 




-A 


-1 


-1 


-A 


-A 


-1 


-1 


-A 








A 


A 






A 


A 


-A 


A 


^(17) 
X24 


2 








2 




-2 




-2 


2 










-2 




2 






-2 


^(18) 
X24 


2 








-2 




-2 




2 


2 










-2 




-2 






2 


^(19) 
X24 


2 








B 




2 




-B 


_2 










-2 




-B 






B 


,pa) 
X24 


2 








-B 




2 




B 


-2 










-2 




B 






-B 



The generators of G"^'* are: 
/-I 01 0\/lG-2l\/-l 
-2 12-1 1-21 0-1 

-203-1' 00-32' 

V-404-1/V00-43/V0 

The representatives of conjugacy classes of G"^'^ are: 
^ 1 \ / -1 -1 1 \ / -1 -1 
10 , - . „ 



= 21. 

\ / 1 1 -1 ^ 

10 

-10 ' 2-10 

-1 / V 2 -2 1 / 



10 

V 1 y 



/ 



1 
2 
2 
V-4 





-1 





-2-12 
-2-2 11 
V-4 -2 2 1 / 
1 



1 
-1 1 
1/ 



-1 

-2 

V -2 

1 lW-1 



-2 1 

-2 

V -4 




-1 1 
1/ 





V 



1 \ / -1 -1 1 
0-12 
10' 0-21 

2 -1 / V -2 2 

\ / -1 

-10 1 

0-10' 00 
-1 / V 



\ 



-1 



/ -1 1 

-2 1 2 

-2 3-1 

V-4 4 -1 y 



/-I 






V 



-i\ (I 1 

-1 

-2 

V -2 



2 

2 -2 

3 -2 

4 -3 y 



-1 i\ /I -1 -1 



-2 
-1 



-2 3/ 



0-10 
-2 -1 
V -2 -2 



\ 
-1 



-1/ 

\ 

-1 

-1 

-1/ 

1 

2 
3/ 
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/I 

2 

2 
V4 

/I 

2 

2 
V4 



\ 

-2 1 

-1 1 

-2 1/ 

-1 0\ 



/I 
2 

2 

V4 

/I 



-1 


-2 1 




2 1 


-2 





-3 1 


) 


2 


-3 1 





-4 1 y^ 




V 4 


-4 1 J 



\ / 1 

0-1 

-11' 

-2 1 / V 

1 ON^ /-I -1 

-2-10 1 

-2-2 11 

V -4 -2 2 1 / 



-2 1 \ /I -2 1 ^^ 
-2 2 1-21 

-3 2' 0-32 
-4 3/ VO -4 3/ 
1 \ / 1 1 -1 \ 



1 -1 
1 -1 



V 4 -1 / 



The character table of G* 


25 • 


















































10 




















20 


^(1) 
X25 










































A2) 

X25 




-1 


-1 




-1 






-1 


-1 




-1 






-1 




-1 


-1 






-1 


X25 






-1 






-1 




-1 






-1 




-1 






-1 




-1 


-1 




X^t' 








-1 


-1 






-1 


-1 






-1 


-1 






-1 


-1 




-1 


-1 


X^^5' 




-1 




-1 




-1 




-1 








-1 




-1 




-1 




-1 






X25 






-1 


-1 


-1 


-1 






-1 




-1 


-1 










-1 


-1 




-1 


X25 




-1 


-1 


-1 














-1 


-1 


-1 


-1 










-1 




X25 




-1 






-1 


-1 






-1 








-1 


-1 






-1 


-1 


-1 


-1 


X25 




A 




-1 


A 


-A 


-1 




A 




-1 




A 


-A 




-1 


-A 


A 


-A 


-A 


X25 




-A 




-1 


-A 


A 


-1 




-A 




-1 




-A 


A 




-1 


A 


-A 


A 


A 


X25 




-A 


-1 




A 


-A 


-1 




A 






-1 


-A 


A 




-1 


-A 


A 


A 


-A 


,,(12) 
X25 




A 


-1 




-A 


A 


-1 




-A 






-1 


A 


-A 




-1 


A 


-A 


-A 


A 


y(13) 
X25 




-A 






A 


A 


-1 


-1 


A 




-1 


-1 


A 


A 






-A 


-A 


-A 


-A 


X25 




A 






-A 


-A 


-1 


-1 


-A 




-1 


-1 


-A 


-A 






A 


A 


A 


A 


^(15) 
X25 




A 


-1 


-1 


A 


A 


-1 


-1 


A 








-A 


-A 






-A 


-A 


A 


-A 


^(16) 
X25 




-A 


-1 


-1 


-A 


-A 


-1 


-1 


-A 








A 


A 






A 


A 


-A 


A 


^(17) 
X25 


2 








2 




-2 




-2 


2 










-2 




2 






-2 


^(18) 
X25 


2 








-2 




-2 




2 


2 










-2 




-2 






2 


^(19) 

X25 


2 








B 




2 




-B 


_2 










-2 




-B 






B 


,X20) 
X25 


2 








-B 




2 




B 


-2 










-2 




B 






-B 



where A = E(4) = ER(-l) = i, B = 2*E(4) = 2*ER(-1) = 2i. 



Sl 



5. G2 
The generators of G are: 

1 J' [3 -I ) 

The representatives of conjugacy classes of G are: 

-3 1 i 



S4 := 




S5 := 




, Sq 
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The 


3 character table of G^^ = 


xf^ 


1 


1 


1 


1 




X? 


1 


-1 


-1 


1 




xt' 


1 


1 


-1 


-1 


-1 1 


xr 


1 


-1 


1 


-1 


-1 1 


xf^ 


2 






-2 


1 -1 


xf 


2 






2 


-1 -1 



G: 



The generators of G"^ are: 
-2 1W2 -l\ 

-3 2 y y 3 -2 y 

The representatives of conjugacy classes of G"^ are: 

1 j' (^ -l)\-'d 2j\i -2) 

The character table of G"^ : 













X^^^ 


1 


1 


1 


1 


xr^ 


1 


1 


-1 


-1 


xf 


1 


-1 


1 


-1 


xr^ 


1 


-1 


-1 


1 



The generators of G"^ are: 

-3 1 j' 1^ 3 -l) 

The representatives of conjugacy classes of C^ are: 

1 j' (^ -ij\-i i)\:i -i) 

The character table of G*^ : 













xi^^ 


1 


1 


1 


1 


xf 


1 


1 


-1 


-1 


xf 


1 


-1 


1 


-1 


x^^ 


1 


-1 


-1 


1 



The generators of G"'' are: 

-1 1 W 1 A 

I )'\'i -I j 
The representatives of conjugacy classes of G**' are: 



10-21 

\o 1 y y -3 2 

The character table of G"* • 


















xr 


1 


1 


1 


1 


1 




xf 


1 


-1 


-1 


1 


1 




xf 


1 


1 


-1 


-1 


-1 




xt> 


1 


-1 


1 


-1 


-1 




xf 


2 






-2 


1 


-1 


xf^ 


2 






2 


-1 


-1 
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The generators of G*^ are: 

\ -3 2 y' \^ 3 -2 y 

The representatives of conjugacy classes of G"*^ are: 

[o I )'[ -1 j' (^ -3 2 j' (^ 3 -2 j' (^ -3 1 

The character table of G*^ 


















xi'^ 






1 


1 


1 


1 


x^'> 




-1 


-1 


1 


1 


-1 


xf^ 




-1 


A 


-A 


-/A 


/A 


xf 




-1 


/A 


-/A 


-A 


A 


xr 






-/A 


-/A 


-A 


-A 


x'^> 






-A 


-A 


-/A 


-/A 



where A = -E(3)2 = (l+ER(-3))/2 = l+b3. 
The generators of C'^ are: 

(-3 !)'(3 -2J'(3 -!] 

The representatives of conjugacy classes of G^" are: 

[o 1 )\ -1 j' (^ _3 2 J' [3 -2 j' (^ -3 1 

The character table of G^'^ • 


















X^'^ 






1 


1 


1 


1 


x^'> 




-1 


-1 


1 


1 


-1 


x^^^ 




-1 


A 


-A 


-/A 


/A 


xr' 




-1 


/A 


-/A 


-A 


A 


xr 






-/A 


-/A 


-A 


-A 


xr 






-A 


-A 


-/A 


-/A 



where A = -E(3)^ = (l+ER(-3))/2 = l+b3. 
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